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ABSTRACT
D isease  su rv ey s  fo r  g e rm in a tio n  fa i lu re s  of su g a rc an e  in  
L ou isiana w ere  m ade in  the sp rin g  of th e  y e a r s  1953, 1954 and  1955. 
Two d iffe ren t P h y co m y cetes w ere  freq u en tly  iso la te d  fro m  u n g e rm i­
na ted  seed  p ie c e s . One of them , w hich p roduced  la rg e  oogonia and 
am phigynous an th e rid ia , w as iden tified  a s  P hy toph tho ra  e ry th ro s e p tic a . 
T he o th e r iso la te  d id  not produce, any fru itin g  s tru c tu re  on any kind 
of so lid  o r liqu id  syn thetic  m ed iu m . T h is  iso la te  h a s  b een  ca lled  the 
“ s te r i le  is o la te ”  in th is  w ork.
D ifferen t m ed ia , lig h ts , te m p e ra tu re s ,  pH, and h o s ts  w ere  
t r ie d  in an  e ffo rt to  induce sp o ru la tio n  in  the s te r i le  iso la te .
S porang ia  and  oogonia w ere  produced  on the young ro o ts  of s u g a r ­
cane , n e a r  the ro o t t ip s .  T h ese  s tru c tu re s  w ere  m e a su re d .
Sporangia w ere  p y rifo rm  and  re le a se d  z o o sp o re s .
C u ltu ra l s tu d ies  w ith  bo th  iso la te s  w ere  conducted . P . 
e ry th ro s e p tic a  g rew  b e s t a t  2 1 °G i.F o r th e  “ s te r i le  is o la te ”  11° C. 
w as found to  be the  m o st fav o rab le  te m p e ra tu re  fo r  grow th . The 
op tim um  pH le v e l w as found to  be a t 3.9 to  4 .0  fo r  bo th  is o la te s . A 
second b e s t  ran g e  w as found betw een  6.3 and 6 .6 .
D uring d iffe ren t inocu la tion  e x p e rim en ts  it w as noted th a t 
the “ s te r i le  is o la te ”  w as m o re  pathogenic th an  P . e ry th ro s e p tic a .
S ta lk  inocu lations w ere  t r ie d  w ith  d iffe ren t v a r ie t ie s  in  1953- 
54 and 1954-55. Inoculation of the  s e tts  a lso  w as effec ted  by p lanting
in  so il in fe sted  w ith the o rg a n ism s . In the  su c c e ss fu l inocu lation  
e x p e rim e n ts  conducted in  tu b s  w ith  v a r ie t ie s  C .P . 36-13, C .P .
36-105 and C .P . 44-101 the  so il w as s te r i l iz e d  p r io r  to  in fe s ta tio n .
Soil in fe s ta tio n  in  the  fie ld  w as found to  be in effective  and  
it w as a s su m e d  th a t so il m ic ro o rg a n ism s  checked  the  grow th  of the 
added is o la te s .
In se rtio n  of inoculum  into  the s ta lk s  w as found to  be a  b e tte r  
m ethod  of inocu lation , u n d er fie ld  cond itions. A  num ber of v a r ie t ie s  
w ere  inocu la ted  su c ce ss fu lly  by  th is  tech n iq u e .
E x p e rim e n ts  w ere  conducted  on the  re la tio n sh ip  of so il 
m o is tu re  to  the  ex ten t of. in fec tion  of the seed  p ie c e s . M o is tu re  lev e ls  
of 50 to  80 p e r  cen t w ere  found to  be m o st fav o rab le  fo r  P hytophthora 
in fec tion . The pa thogen ic ity  of d iffe ren t v a r ie t ie s  a t  d iffe ren t lev e ls  
of so il m o is tu re  w as found to  be d iffe ren t.
Nodal in fection  w as found to  be o c c u r r in g . Iso la tio n s fro m  
the  nodes ind ica ted  th a t the  in fection  m ight be tak ing  p lace  th ro u g h  
ro o t p r im o rd ia .
In the ligh t of the e x p e rim e n ta l find ings it a p p ea red  th a t in 
coo l and w et w in te rs  w id esp read  s tand  f a i lu re s  of su g a rcan e , a t t r ib u t­
ab le  to  P hy toph tho ra  ro t, m ay  be  expected . T he condition  p a r tic u la r ly  
m ay  be an tic ip a te d  in  a r e a s  of heavy so ils , h igh w a te r tab le  and bad 
d ra in a g e .
INTRODUCTION
Any sh a rp  dec line  in th e  y ie ld  of su g arcan e  in L o u is ian a  
re v iv e s  th e  m e m o ry  of the c r i s i s  w hich o c c u rre d  in  the beg inn ing  
of the second  q u a r te r  of the tw en tie th  c e n tu ry . One of th e  m a in  
re a so n s  fo r  th is  c r i s i s  th a t th re a te n e d  to  ru in  the in d u s try  w as con­
s id e re d  to  be th e  r e d - r o t  d is e a s e .  T h e re  is  l i t t le  doubt th a t  r e d - r o t  
i s  a  d ise a se  of g re a t econom ic im p o rtan ce  a l l  over su g a rcan e  grow ­
ing t r a c t s  of th e  w orld . It is  a  s e r io u s  tro u b le , not only of standing  
cane but a ls o  of the seed  p ie c e s  of th e  p lan t cane and  the s tu b b les  of 
th e  ra to o n  c ro p .
U nder c e r ta in  cond itions r e d - r o t  c an  be re sp o n s ib le  fo r  
com ple te  d e te r io ra tio n  of the  se ed  p ie c e s . H ow ever, to  s ta te  th a t 
a l l  s tand  fa i lu re s  in  L ou isiana  have b een  due to  re d  ro t, is  to  p lace  
over em p h as is  on th is  d is e a se .
E x ten siv e  s tan d  fa i lu re s  of P .O .J . 213 in th e  e a r ly  1930’s 
in  L ou isiana w ere  d iagnosed  to  be due to  r e d - r o t  a lo n e , a lthough  th is  
cane  had been  w idely a c c la im e d  a s  r e d - r o t  r e s is ta n t .
In the  L o u is ian a  S ugar B elt, w here  s tand  f a i lu re s  a r e  not 
uncom m on, a v a r ie ty  w ith  d e s ira b le  ag ro n o m ic  fe a tu re s  and  d ise a se  
r e s is ta n c e , e sp e c ia lly  to  r e d - r o t ,  w as e a g e r ly  sought. T he v a r ie ty  
C .P . 36-13 m e t th e se  re q u ire m e n ts . It su rp a s se d  C .P . 34-120 in  
ag ro n o m ic  c h a ra c te r^ ,  C .P . 28-19  in  m illin g  q u a litie s  and  ex ce lled  
even  Co. 290, th e  then  fa v o rite  cane in  c e r ta in  a r e a s  in g e n e ra l
2
fe a tu re s  (38). C a re fu l t e s t s  b e fo re  i ts  r e le a s e  had re v e a led  its  high 
d e g re e  of r e s is ta n c e  to  red**rot. It w as c o n s id e red  to  be r e s is ta n t  to  
m o sa ic  and  m o d e ra te ly  so  to  ro o t ro t.
C onsequently  C .P . 36-13 w as re le a s e d  and w idely  p lan ted  in 
1946 (37). In 1947, i t  ex p e rien ced  a v e ry  cold and  w et w in te r . Gappy 
s tan d s , and  in som e c a s e s  com ple te  s tand  fa i lu re s  in th is  v a r ie ty  
w ere  re p o rte d . C a re fu l su rv e y s  and iso la tio n s  rev ea led  th re e  s tr a in s  
of P h y toph tho ra  to  be re sp o n s ib le  fo r  the m a lad y . T h is  fa c t w as con ­
f irm e d  in  1948 and 1949 su rv e y s . In 1950, Steib and C hilton ,gave the 
f 'i r s t  r e p o r t  of P hy toph tho ra  ro t  of su g a rcan e  in L ou isiana (40).
L a te r  r e s e a r c h  on th is  d ise a se  show ed th a t the sym ptom s 
in s id e  th e  cane w ere  v e ry  s im ila r  to  r e d - ro t ,  excep t fo r  the  ab sen ce  
of w hite b lo tc h e s  (39). It w as co n s id e re d  a  p o ssib ility , th a t in  the 
p a s t th is  d is e a se  m igh t have b een  confused  w ith seed  p iece  d e te r io r a ­
tio n  cau sed  by r e d - r o t .  S tud ies w ith r e s p e c t  to  the  p red isp o s in g  
fa c to rs  and  optim um  en v iro n m en ta l f a c to rs  fo r  P hy toph tho ra  ro t 
and r e d - r o t  seem ed  to  co n firm  th is  fac t.
T he p re se n t w ork  w as u n d ertak en  to  d e te rm in e  the ex ten t 
of dam age done by P h y toph tho ra  spp. to  su g a rca n e  and to  evalua te  
i ts  im p o rtan ce  in  s tan d  f a i lu re s  w hich u su a lly  o ccu r follow ing cold 
w et w in te rs  in  L o u is ian a .
HISTORICAL REVIEW
E ven b e fo re  1880, it was w idely  reco g n ized  th a t p ro fitab le  
su g a rc an e  p rod u ctio n  w as not p o ssib le  w ithout good d ra in ag e  (55), 
a lthough  th is  c ro p  w a s ‘known to  re q u ire  a n  eno rm ous am ount of 
m o is tu re . A p a rt f ro m  the  fac t th a t poo rly  d ra in ed  so ils  w arm ed  
up slow ly and w ere  h a rd  to  t i l l ,  th ey  p rov ided  r a th e r  optim um  en ­
v iro n m en t fo r  o rg a n ism s  cau sin g  seed  cane and stubble r o ts .  Gappy 
s tan d s  have b een  of com m on o c c u rre n c e  in the  su g arcan e  fie ld s  of 
v a r io u s  c o u n tr ie s , A n u m b er of re a so n s  have been  put fo r th  fro m  
tim e  to  tim e  to  account fo r  th e se  co nd itions.
Since the  f i r s t  reco g n itio n  of the tro u b le , a r e a s  showing 
stand  fa i lu re s  have been  rep ea te d ly  su rv ey ed  and d ise a se d  ro o ts  
and  s e tts  have b een  s tu d ied  ex ten s iv e ly . C onsequently , a  num ber of 
o rg a n ism s  have been  a s so c ia te d  w ith  the m alady .
In the  e a r ly  days of the e s ta b lish m e n t of su g a rcan e  c u ltu re  
a p p a ren tly  any  a d v e rse  condition, a s  ev idenced  by unhealthy , stun ted  
grow th, o r  p re m a tu re  dying of the p lan ts , w hich w as not obviously 
due to  shoot d is e a se s , w as in v a ria b ly  a ttr ib u te d  to  ro o t r o ts .  As 
d isc u s se d  by D e e rr  (13) w id esp read  fa i lu re s  of B ourbon ca n e s  in 
d iffe ren t cane  grow ing a r e a s  of th e  w orld  m igh t have been due to  
ro o t ro t.  H ow ever, N ow ell (42) w as of the opinion th a t it w as p robab ly  
due to  re d  ro t .  In H aw aii, the  so -c a lle d  g rad u a l d eg en e ra tio n  of 
L ahaina, a t  one tim e  a  lead ing  v a rie ty , has  d efin ite ly  been  a ttr ib u te d  
to  ro o t ro t  (3, 11, 42).
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W hen B lack  C heribon  (L ouisiana P u rp le ) , S trip ed  P re a n g e r  
(L ouisiana Ribbon), B atjan , L o e th e rs , F iji ,  and W hite M anila, the 
long e s ta b lish e d  v a r ie t ie s  of Java s ta r te d  to  fa il, the tro u b le  w as 
a ttr ib u te d  to  seed  p iece  ro ts  and ro o t ro ts .  T reu b , then  d ire c to r  
of “  'SL ands P la n te n tu in ”  (B otanical G ardens in  Java) re p o rte d  the 
iso la tio n  of a  fungus fro m  the ro o ts  of the  d ise a se d  p la n ts . He con­
s id e re d  th a t it should  " m o s t p ro b a b ly "  be r e fe r r e d  to  the genus 
P y th iu m  (43).
G sch irch  (1891) and W akker (1896) c o n trad ic ted  T re u b ’s 
findings (53). W hile w orking on S e reh  d ise a se , W akker (54) no ticed  
the se tt  ro t  and d e sc rib e d  it a s  "d o n g k e llen "  (b asa l s tem ). He ob­
se rv e d  a  m u sh ro o m  to  be a s so c ia te d  w ith  i t .  Thus M a ra sm iu s  
s a c c h a r i  cam e to  be  c o n s id e re d  a s  th e  c a u sa l agen t of ro o t ro t.  In 
the  m ean  tim e  W akker (53) iso la ted  one m o re  fungus f ro m  the ro ttin g  
s e tts  of th e  can e . H ow ever, he could n e ith e r  iso la te  it in  p u re  c u ltu re  
no r find any fru itin g  body a s so c ia te d  w ith it .  He nam ed it a s  " ro o t  
ro t  fungus No. 1 ."
B efo re  long, H ow ard (29) reco g n ized  M . s a c c h a r i  in  B a rb ad o s  
a s  a  p lan t p a r a s i te .  A ccord ing  to  R ands and E rn e s t  (43) fa i lu re  of 
B ourbon c an es  w as a s so c ia te d  w ith th is  fungus in  the W est Ind ies, -  
w ithout p ro p e r  in v e s tig a tio n s . T he sam e  th ing  happened in  the 
G uinneas and  H aw aii. In 1908, F u lto n  (27) in L ou isiana a ss ig n e d  
ro o t ro t to  a n o th e r  sp e c ie s  of the  sam e fungus, v iz . M a ra sm iu s  
p ica tu s  W akker (now known a s  M a ra sm iu s  s ten o p h y llu s).
In 1922, E . K. 22, a  p ro m is in g  v a rie ty , fa ile d  in Java and  
a  s e r ie s  of ex p e rim en ts  w as conducted  to  d e te rm in e  the  ca u se .
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T h ese  m ere  m o stly  re la te d  to  en v iro n m e n ta l f a c to rs  and  c u ltu ra l 
p ra c t ic e s ,  and n e ith e r  the im m ed ia te  c au se  of ro o t ro t  n o r the 
etio logy  of the d ise a se  w as given  p ro p e r  co n s id e ra tio n .
It w as not long a f te r  W akker’s f i r s t  p u b lica tion  th a t Kobus 
and  then  R a c ib o rsk i in 1897, re p o r te d  th a t they  did not find  any 
a s so c ia tio n  of M. s a c c h a r i  w ith ro o t ro t (43). The inocu la tion  
tech n iq u es developed by M atz (37) c le a r ly  ind ica ted  th a t M. s a c c h a r i  
had  li t t le  to  do w ith th e  ro o t ro t  p ro b lem . In sp ite  of M a tz ’s (37) and 
C a rp e n te r ’s (10) e x p e rim e n ta l ev id en ces  som e p ro m in en t w o rk e rs  in  
the  fie ld  w ro te , “ . . . it is  not un likely  th a t when the  tru e  re la t io n ­
sh ip s  of the  d iffe ren t o rg a n ism s  has  b een  ca re fu lly  d e te rm in ed , th a t 
th e  M ara sm iu s  spp. w ill find som e p lace  in th e  ro o t ro t p ro b le m . It 
is  often the  tendency  w ith the  developm ent of a  new idea to  throw  
a s id e  the  old o n e .”  (22). It is  ev iden t f ro m  th e  r e p o r t  th a t the 
a u th o rs  w ere  not s u re  of the  c a u sa l ag en t. H ow ever, it s e e m s  un­
re a so n a b le  to  b e liev e  th a t ex p e rien ced  w o rk e rs  like< E d gerton , 
T a g g a rt and T im s (22) would d is c re d it  th e  finding of a  F hycom ycete  
a s so c ia te d  w ith  the d ise a se  u n le ss  they  w ere  unable to  iso la te  fungi 
of the g roup . It consequen tly  g ives r is e  to  two lin e s  of th o u g h t. 
E ith e r  th e re  w as no P hycom ycete  involved or fo r  som e re a so n  it 
w as d ifficu lt to  iso la te . W ith the p re se n t knowledge, the la t te r  co n ­
c lu sio n  se e m s  the m o re  p ro b ab le .
The confusion  w as in c re a se d  fu r th e r  when re p o r ts  of the 
iso la tio n  of s e v e ra l  sp e c ie s  of R hizocton ia , in connection  w ith  ro o t 
ro t  w ere  pub lished  by  E a r le  (17) and M atz (37, 38) f ro m  P u e r to  R ico 
and  by B ourne  fro m  B arb ad o s (8). They co n s id e red  R hizocton ia  to
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be a n  im p o rta n t pathogen . E d gerton , T a g g a rt and  T im s (22) found 
th e se  fungi on cane ro o ts  in  L o u is ian a .
M ore  in ten siv e  su rv e y s  and the inocu lation  ex p e rim en ts  
re p o rte d  in  1927 and 1929, show ed th a t sp e c ie s  of P y th ium  w ere  
ex ten s iv e ly  d is tr ib u te d  th roughou t the  su g a r  b e lt  of L ou isiana  (20,
21, 23, 51). A m ong th e  iso la te s  P y th iu m  a rrh e n o m a n e s  D re c h s le r , 
w hich w as s ta te d  to  be m o s t v iru le n t w as f i r s t  re p o r te d  by 
C a rp e n te r  (10) a s  P y th iu m  b u t le r i  Sub. The nam e w as changed to  
P y th iu m  ap h an id e rm atu m , th en  to  P . g ram in ico lu m , and  fin a lly  by 
D re c h s le r  (14) to  P . a r rh e n o m a n e s .
Now P . a rrh e n o m a n e s  h as  been  c o n s id e re d  a s  the  m a in  
cau se  of ro o t ro t and s tand  f a i lu re s  in  m any  v a r ie t ie s .  R ecen t w ork  
on th e  an tib io tic  e ffe c ts  e x e r te d  o v er P y th ium  by A ctin o m y cetes  
p re se n ts  a n o th e r  in te re s tin g  phase  of the  p ro b le m . W ork done by 
Johnson (31) show ed th a t in te s t s  in  w hich P . a rrh e n o m a n e s  w as 
m ix ed  with, s te r i le  so il  and c o rn  see d s  w ere  p lan ted  in i t  heavy ro o t 
ro t  in ju ry  o c c u rre d . H ow ever, p lan ts  f ro m  seed  p lan ted  in u n s te r il iz e d  
so il d id  not show any a p p re c ia b le  ro o t in ju ry , even  when P y th ium  w as 
m ixed  in th e  so il. In festing  s te r i le  s o il  f i r s t  w ith  A c tin o m y cetes  and  
then  w ith  P .  a r rh e n o m a n e s  follow ed by  p lanting  of seed s  cau sed  a  r e ­
duction  of ro o t ro t.
Red ro t  has  b een  s e r io u s ly  co n s id e re d  a s  one of the  ch ief 
c a u se s  of s tand  fa i lu re s  a l l  o v er the  w orld  fo r  a  long t im e . In 
L o u is ian a , s in ce  i ts  f i r s t  r e p o r t  (18) in 1910 . a  c o n s id e ra b le  am ount 
of r e s e a r c h  w o rk  h as  b een  done on th is  d is e a s e .  It is  now known th a t 
u n d er c e r ta in  cond itions the r e d - r o t  fungus can  cau se  su ch  a
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d e te r io ra tio n  of the seed  p ie c e s  th a t they  fa i l  to  g e rm in a te . Som e­
t im e s  th e  cu ttin g s  a r e  so bad ly  ro tte d  th a t the  shoo ts  fro m  th em  d ie .
' T ry in g  to  d e te rm in e  the c a u se s  of the fa i lu re  of cane  c u ltu re  
d u rin g  the m idd le  tw en ties , A bbott (1) co n s id e red  v a rio u s  p o s s ib il i t ie s .  
He w as of the opinion th a t p ro d u c tio n  and e s ta b lish m e n t of new 
physio log ic  s tr a in s  of the re d  ro t fungus w as the  cau se  of the sudden 
fa i lu re s  of the  v a r ie t ie s ,  e sp e c ia lly  of P .O .J . 213. He s ta te d , . . 
re d  ro t s p re a d s  v e ry  rap id ly  th ro u g h  seed  cu ttin g s, re ta rd in g  the 
renew ed  grow th  of such  shoo ts  and p rev en tin g  the g e rm in a tio n  of 
m any  buds, th e re b y  cau sin g  s e r io u s  red u c tio n s  in the  s tan d s  of the 
p lan t cane.'”  He w as of the opinion th a t cold w ea th e r m igh t check  the 
sp re a d  of re d  ro t in the  s ta lk s  (1).
The e ffec t of h igh s o il  m o is tu re  has  b een  c o n s id e re d  fa v o r ­
ab le  fo r  re d  ro t sp re a d  by  a  n u m b er of a u th o rs  in  the p a s t (1, 7, 9,
50). H ow ever, th e  in fo rm atio n  had b een  b ased  s im p ly  on o b se rv a ­
tio n s  s in ce  B a rb e r  (7) f i r s t  m en tioned  it in 1901. S im ila rly , A bbott 
s ta ted , “ In L ou isiana  it  is  a  com m on o b se rv a tio n  th a t re d  ro t is  m o s t 
s e v e re  on the heavy o r  “ b la c k ”  lands w hich a r e  u su a lly 'p o o rly  
d ra in e d .”  It w as on th e se  so ils  th a t the m o st d is a s tro u s  fa i lu re s  
of P .O .J . 213 and  m o st s e v e re  in ju ry  to  C .P . 807 had o c c u rre d .
S tudies by Steib (45) showed th a t d ry  cond itions fa v o red  the 
developm ent of the  re d  ro t  fungus in  the  s ta lk , w h e rea s  w et cond i­
tio n s  p rev en ted  the  sp re a d  of th e  d is e a se . He conducted h is  e x p e r i­
m en ts  w ith Co. 290, a  v a r ie ty  w hich w as v e ry  su scep tib le  to  re d  ro t. 
T hus, i t  seem ed  lo g ica l to  a s su m e  th a t any o th e r d is o rd e r  of the
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seed -can e  cau sin g  ex ten siv e  redden ing  of the in te rn a l t is s u e s  could 
have e a s ily  been  confused  w ith  red  ro t.
In v estig a tio n s  p e rta in in g  to  the te m p e ra tu re  re la tio n sh ip s  
co n cern ed  w ith  the in fec tion  and sp re a d  of re d  ro t  ind ica ted  th a t the  
sp re a d  of the fungus w as f a s te r  d u rin g  the w arm  w ea th er, th ro u g h  
the  seed  cu ttin g s . F u n g i in the s e tts  cau sed  re ta rd a tio n  of renew ed  
grow th  and p rev en ted  th e  g e rm in a tio n  of b u d s . A s a  re s u l t  the s tand  
of the  p lan t cane d e c re a se d  c o n s id e ra b ly  (1). Abbott w as of the 
opinion th a t cold  w ea th e r m igh t ch eck  the  sp re a d  of re d  ro t (1).
F lu c tu a tio n s  in y ie ld s  a r e  due to  v a rio u s  fa c to rs , v iz ., 
changes in  v a r ie t ie s  and c u ltu ra l  p ra c t ic e s ,  the e ffec t of the  f lo ra  and 
the fauna in  the  en v ironm en t and the  w ea th e r co nd itions. The w ea th e r 
and the  p re se n c e  of d is e a s e s  seem  to  be c lo se ly  a s so c ia te d . F lu c tu a ­
tio n s  in the  te m p e ra tu re  and ra in fa ll  in  th e  su g a r b e lt have pronounced 
e ffec ts  on the y ie ld s  of su g a rcan e .
C o n sid erin g  the am ount of ra in fa l l  d u rin g  the m onths of 
Jan u ary , F e b ru a ry  and M a rc h  f ro m  1890 to  1924, M cDonald (39) has 
ind ica ted  a  v e ry  s tr ik in g  in v e rse  re la tio n sh ip  betw een  y ie ld  p e r  a c r e  
and  a v e ra g e  ra in fa ll .  E d g e rto n  (22) s ta te d  th a t ro o t ro t w as w o rse  in 
y e a r s  follow ing a  cold and  w et w in te r . F l o r ’s (25, 26) e x p e rim e n ta l 
r e s u l ts  show ed th a t in ju ry  to  g e rm in a tio n  due to  P y th ium  w as d ire c tly  
r e la te d  to  m o is tu re  con ten t of th e  so il and in v e rse ly  re la te d  to  r i s e  
in  te m p e ra tu re .  A bbott (2) no ticed  th a t y ie ld s  w ere  h ig h er du rin g  
y e a r s  when w in te r  ra in fa ll  w as su b n o rm a l and d e c re a se d  in y e a rs  
w ith ra in fa l l  above n o rm a l. H is o b se rv a tio n s  about the  te m p e ra tu re  
re la tio n sh ip  f ro m  1935 to  1947 w ere  the  sam e  a s  th o se  of M cD onald (39).
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Some in te re s tin g  in fo rm atio n  is  av a ilab le  fro m  the  study of 
the “ c a se  h is to ry ”  of the fa ilu re  of P .O .J . 213 in L o u is ian a . T h is  
w as one of the  v a r ie t ie s  w hich w as b rough t in to  rev iv e  thefe-ding 
su g a rcan e  in d u s try  in L ou isiana by the rep la ce m e n t of the  old noble 
can es  then  grow n. A t the  tim e  of the r e le a s e  of th is  v a r ie ty  it w as 
d e c la re d  to  be r e s is ta n t  to  re d  ro t .  R ep o rts  published  la te r  sup­
p o rted  th is  conclusion  (4, 5, 19). A ccord ing  to  T im s and E d g e rto n  
(50) in  sp ite  of “ v e ry  heavy b o re r  dam age and o th er fav o rab le  con ­
d itio n s  fo r d ise a se  dev elo p m en t”  v e ry  li t t le  re d  ro t in fection  w as 
found in  th is  v a r ie ty . A p p aren tly  it m u s t have been  r e s is ta n t  to  re d  
ro t s ince  it p a sse d  th ro u g h  the w o rs t p e rio d s  of the red  ro t  ep iphy to - 
t ic s  (19).
W hile conducting g erm in a tio n  s tu d ies  of P .O .J . can es , F lo r  
(24) o b se rv ed  v e ry  low g erm in a tio n  p e rc e n ta g e s  in P .O .J . 213 on 
heavy so ils  du ring  the 1928-29 seaso n . In the  sp rin g  of 1930, stand  
fa ilu re s  o c c u rre d  over thousands of a c r e s ,  and the sam e th ing  happened 
the nex t y e a r .  By 1934, P .O .J . 213 had a lm o s t d isa p p e a re d  fro m  the 
L ou isiana su g a rcan e  a r e a .  Abbott (1) fe lt th a t th e  co llap se  w as e n ­
t i r e ly  due to  red  ro t .  It should be pointed out h e re  th a t 1929 had a 
n o rm a l w in te r but a  w et seaso n . A cold and w et fa l l  cam e in 1930, 
follow ed by a  cold  and w arm , w et w in te r and a  coo l sp rin g . T h is w as 
th e  w o rs t y e a r  fo r  P.O .Jt, 213. A cool and w et fa l l  o c c u rre d  ag a in  in 
1931, th e re b y  giving an  extended p erio d  of low te m p e ra tu re  (43).
A s a  r e s u l t  of ex ten siv e  fa ilu re  of P .O .J . 213 in L ou isiana, 
new v a r ie t ie s  w ere  te s te d  by inocu la tion  fo r  re d  ro t r e s is ta n c e  b e ­
fo re  they  w ere  m ade av a ilab le  to  the  c u ltiv a to rs . A fte r a  s e r ie s  of
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ex ten siv e  and  convincing  te s ts ,  seed  cane of a  new v a r ie ty  C .P . 36-13 
w as re le a s e d  in 1.946. It w as d e c la re d  to  be “ highly  r e s is ta n t  to  re d  
r o t ”  (49). C oopera tive  fie ld  t r i a l s  of im p o rtan t c o m m e rc ia l v a r ie t ie s  
conducted  d u rin g  1946 a l l  o v er the  cane grow ing reg io n  of L o u isian a  
gave v e ry  fav o rab le  r e s u l ts  fo r  th e  new v a r ie ty  (6). The y ie ld s  of 
s u g a r  p e r  ton of cane .w ere a lm o s t eq u a l to  C .P . 28-19 . It c o n s is te n tly  
s u rp a s se d  C .P . 34-120 in th e  y ie ld  of su g a r  p e r  a c r e .  In add ition , it 
w as found to  p o s se s s  v e ry  s a tis fa c to ry  m illin g  q u a lit ie s  a s  in d ica ted  
by a  m illa b ility  fa c to r  of 1.04 a s  co m p ared  w ith  0.96 fo r  C .P . 28-19 .
In w e s te rn  s ta tio n s  of th e  s ta te  (Oaklawn, A lbania , E ra th  and  S te lla ) 
on th e  w hile, it p roved  to  be s lig h tly  s u p e r io r  even  to  Co. 290 (6).
It should be noted h e re  th a t d u rin g  th e  y e a r s  1943, 1944,
1945 and 1946, the  p e rio d  d u ring  w hich te s t s  fo r  d is e a s e - re s is ta n c e ,  
y ie ld  t r i a l s  and m u ltip lic a tio n  of C .P . 36-13 w ere  being  conducted, 
the  a v e ra g e  te m p e ra tu re  rem a in ed  m o stly  above n o rm a l and  the  d e ­
p a r tu re  of ra in fa l l  f ro m  the a v e ra g e  w as not v e ry  g re a t .  H ow ever, 
in 1947, th e re  w ere  v e ry  low a v e ra g e  te m p e ra tu re s  in  the w in te r  
and  an  ex c e ss iv e  ra in fa ll .  “ A v erag e  te m p e ra tu re s  w ere  n e a r  re c o rd  
low s fo r  b o th  F e b ru a ry  and M arch , and  in  no y e a r  s in ce  a t  le a s t  1900 
had  such  a cold M arch  follow ed su ch  a  co ld  F e b ru a ry ”  (2). T ha t y e a r  
th e  c ro p  w as th re e  to  s ix  w eeks beh ind  n o rm a l. R ep o rts  of stand  
f a i lu re s  w ere  re ce iv ed  fro m  m any p la c e s , e sp e c ia lly  f ro m  p o o rly  
d ra in e d  a r e a s .  S pecia l in te re s t  w as c re a te d  when C .P . 36-1-3, w hich 
w as re le a s e d  the p rev io u s  y e a r  a s  v e ry  r e s is ta n t  to  re d  ro t, fa ile d  
in m any a r e a s .
A su rv ey  of th e  a re a  w as conducted  and iso la tio n s  f ro m
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seed  p iec e s  w ere  m ade by Steib and C hilton  (46). They re p o rte d  
th re e  s tr a in s  of P h y toph tho ra  a s so c ia te d  w ith  the  d is o rd e r .  One of 
th e se  s tr a in s  w as id en tified  a s  P h y to p h th o ra  e ry th ro s e p tic a  F e th y . 
The d ise a se  w as found to  be w id esp read  th roughou t the s ta te . In a  
la te r  p a p e r  (47), they  d e sc rib e d  the in te rn a l  sym ptom s of the  d ise a se  
(which w ere  v e ry  s im ila r  to  the  re d  ro t)  w ith in  the s ta lk s . T h is  
d ise a se  w as c o n s id e re d  to  be  a s so c ia te d  w ith poor d ra in ag e  and low 
te m p e ra tu re s .
S a n c h e z -N a v a rre te  (48) te s te d  the pathogen ic ity  of the th re e  
s tr a in s  on su g a rc a n e . He c a lled  th em  s tr a in  N os. 1, 2, and 3; No. 1 
being  P . e ry th ro s e p tic a . He noted th a t s tr a in  No. 2 w ith  s te r i le  
m y ce liu m  w as m o s t pathogenic, w h e re a s  s tr a in  No. 3 w as le a s t  
pathogen ic . He d ire c tly  c o r re la te d  the s o il  m o is tu re  and the  m ag n i­
tude of in fec tio n . In h is  v a r ie ta l  t e s t s  the  v a r ie t ie s  Cb. 290, C .P . 
29-320, C .P . 34-92, C .P . 36-13 and C .P . 36-105 w ere  found to  be 
h ighly  su sce p tib le . The v a r ie ty  C .P . 29-116 w as found to  be m o d e r­
a te ly  r e s is ta n t  (48).
T ak ing  an  o v e ra ll  p ic tu re  of the s itu a tio n  (co n sid e rin g  the  
r e p o r ts  of s tand  fa i lu re s ,  the  involved v a r ie t ie s ,  the  c o r re la t io n  of 
the  env iro n m en t w ith  gappy s tan d s  and  the  s im ila r i ty  betw een  
P h y toph tho ra  ro t and the re d  ro t)  it can  be sa id  th a t in  n u m b ro u s 
in s ta n c e s  P h y toph tho ra  ro t  has  b een  confused  w ith re d  ro t.
M ATERIALS AND METHODS
D istribu tion  of the P h y to p h th o ra -R o t in L o u is ian a
Steib and  C hilton  (47) re p o rte d  th a t in a su rv e y  m ade in 
1948, sam p les  of d ise a se d  ca n e s  f ro m  tw elve out of fo u rteen  p a r is h e s  
show ed P h y toph tho ra . r o t .  S urveys of the su g a rc an e  d is t r ic ts  w ere  
m ade in 1953, 1954 and 1955. D ifferen t a r e a s  in  the  su g a r  b e lt  w ere  
v is ite d . C anes in f ie ld s  showing “ gappy s ta n d s ”  w ere  dug out and 
exam in ed . S ta lks w ith u n g erm in a ted  buds w ere  b rough t into the 
la b o ra to ry  fo r  defin ite  d e te rm in a tio n  of the  o rg a n ism s  re sp o n s ib le  
fo r  the  tro u b le . S talks w ere  cu t in to  convenient s m a ll  p ie ce s  and 
c lean ed . T hese  w ere  su rfac e  s te r i l iz e d  by dipping th em  in to  0.2 p e r  
cen t m e rc u r ic  ch lo r id e  fro m  fiv e  to  seven  m in u te s , follow ed by  im ­
m e rs io n  in  a ca lc iu m  h y d ro c h lo ra te  so lu tion  fo r tw elve to  f ifteen  
m in u te s . P lugs of d ise a se d  t i s s u e s  w ere  tak en  out by u se  of a  b o re r  
and  p laced  in o a tm ea l a g a r  m ed iu m  ac id ifie d  w ith o n e -h a lf  d ro p  of 
50 p e r  cen t la c tic  ac id , p e r  P e t r i - p la te .  F o u r  to  s ix  p lugs f ro m  each  
in te rn o d e  w ere  p la ted  and  th o se  f ro m  each  in te rn o d e  w ere  p la ted  
s e p a ra te ly .
P e tr i - d is h e s  w e re  th e n  incubated  fo r  s ix  to  e igh t days a t 
a  c o n s tan t te m p e ra tu re  (70 ± 1° F ) . The o rg a n ism s  grow ing out 




C o n s id e re d  a s  P hy toph thora , a  sm a ll f ra c tio n  of m ycelium  
w as t r a n s f e r r e d  to  w a te r -a g a r  m ed ium  in  P e t r i - p la te s .  W hen the 
colony w as fo u r to  s ix  days old the hyphal t ip s  w ere  t r a n s f e r r e d  to  
o a tm ea l a g a r  m ed ium  in  t e s t  tu b es .
F re e d o m  fro m  b a c te r ia  w as freq u en tly  te s te d  by t r a n s f e r r in g  
som e m y ce liu m  to  n u tr ie n t b ro th . C u ltu re s  could  be fre e d  fro m  
b a c te r ia l  co n tam ination  by t r a n s f e r r in g  th em  to  w a te r a g a r  p la te s  
a g a in  and  m aking  hyphal tip  iso la tio n s .
The O rg an ism s
In the  c o u rse  of the  su rv ey  of the s u g a r’b e lt two F h y co m y - 
c e te s  w ere  c o n s is ten tly  iso la ted  fro m  seed  cane w hich fa iled  to  g e rm i­
nate in th e  sp rin g . One of the iso la te s  w as c h a ra c te r iz e d  by abundant 
p roduction  of sex u a l o rg an s  on o a tm ea l a g a r  m ed ium . The o th er 
iso la te  w as not o b se rv ed  to  produce any kind of sp o re s  on th is  m ed ium . 
F o r  the  sake  of convenience th e se  w ere  d esig n a ted  a s  Iso la te  1 
(P hy toph tho ra  e ry th ro s e p tic a )  and Iso la te  2. H ere  th e  te rm  “ is o la te ”  
h as  been  used  in th e  sam e  se n se  a s  L e o n ian 's  (34) “ is o la n t .”
Iso la te  1
W hen grow n on o a tm ea l a g a r  m ed ium  a t  a  co n stan t te m p e ra ­
tu re  (70 ± 1° F )  fo r  fo u r to  s ix  days, th is  fungus gave a  w hite, fe lty , 
and u n ifo rm  grow th, w ithout p roducing  any s e c to rs .  Hyphae a t  th is  
te m p e ra tu re  w ere  u su a lly  of u n ifo rm  th ic k n ess ; how ever, sw ellings 
a t  d iffe re n t p lac e s  su g g ested  the  fo rm a tio n  of ch lam y d o sp o res . 
C h lam y d o sp o res  w ere  p roduced  in abundance, w ithin 15 h o u rs , when
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a  b lo ck  of a g a r  m ed ium  w ith a c tiv e ly  grow ing m y ce liu m  w as t r a n s ­
f e r r e d  to s te r i le  d is ti l le d  w a te r o r  tw o p e r  cen t su g a r  so lu tion .
On o a tm eal and  c o rn m e a l a g a r  m ed ia , oogonia and a n th e r id ia  
w ere  p roduced  abundantly . On potato  a g a r  o r  po tato  d e x tro se  a g a r , 
how ever, th e  p roduction  of th e se  sex u a l b od ies  w as v e ry  lim ited  o r 
lack ing . A n th e rid ia  w e re  o b se rv ed  to  be am phigynously  c la sp ed  a t  
the  b a se  of the  oogonium . Oogonia w ere  la rg e  w ith  one o o sp o re  in  
each .
On o a tm ea l a g a r  m ed ium  th is  fungus did not p roduce  any  
sp o ran g ia . When t r a n s f e r r e d  to  s te r i le  w a te r  it p roduced  only a  
few sp o ran g ia  a f te r  30-40 h o u rs . T he sam e th ing w as found to  be 
t ru e  when th e  fungus w as grow n on lim a -b e a n  a g a r .  W hen a  b lock  
of pea in fusion  a g a r  m edium , w ith  fungus grow th  on it w as t r a n s f e r r e d  
to  s te r i le  w a te r , sp o ran g ia  w ere  p roduced  abundantly . T h ese  w ere  p ro ­
duced te rm in a lly  and w ere  u su a lly  p y r ifo rm ; how ever, su b sp h e r ic a l and 
oval shap es  w ere  noted o ccas io n a lly . Side b ra n c h e s  w ere  o b serv ed , 
co n firm in g  p rev io u s  r e p o r ts  (48). On g e rm in a tio n  b ifla g e lla te  2500-  
s p o re s  w ere  p roduced . In p rev io u s  p a p e rs  (47, 48) th is  iso la te  w as 
d esig n a ted  a s  P hy toph tho ra  e ry th ro s e p tic a  P e th y .
Iso la te  2
T h is  w as a  f a s t  grow ing P h ycom ycete . On o a tm ea l a g a r  
m edium , w hen incubated  a t 70 1 1° F  it gave a  u n ifo rm  cottony g row th  
devoid  of s e c to rin g  th is  fungus did not p roduce any  kind of sex u a l o r 
a se x u a l b o d ies  on o a tm eal a g a r  m ed ium  w ith  th e  excep tion  of c h lam y - 
d o sp o re s . When a  b lock  of m ed ium  w ith  grow ing m y ce liu m  w as
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t r a n s f e r r e d  to  a  d ish  of s te r i le  w a te r  an  abundant p roduction  of 
ch lam y d o sp o res  w as obtained .
C h lam y d o sp o re^  co m p ara tiv e ly  th ick  w alled , w ere  both  
te rm in a l  and  in te rc a la ry .  They w ere  s p h e ric a l, oval, oblong and  
in  som e c a s e s  even  p y r ifo rm . In su g a r  so lu tions th e se  developed in 
long ch a in s .
A ttem p ts  to  Induce F ru itin g  S tru c tu re s  in  Iso la te  2 
E ffec t of d iffe ren t m ed ia :
The o rg a n ism  w as grow n on the  follow ing m ed ia : o a tm ea l 
a g a r , b ean  e x tra c t  a g a r , m a lt e x tra c t  a g a r , po tato  a g a r , po tato  d ex ­
t ro s e  a g a r , pea in fusion  a g a r  and so il e x tra c t  a g a r .  The seeded  
P e t r i - p la te s  w ere  incubated  a t  70° F .  and w ere  exam ined  freq u en tly .
B locks of m ed ium  w ith  grow ing m y ce liu m  on it  w ere  t r a n s ­
f e r r e d  to  s te r i le  w a te r . In o th e r t e s t s  a  two p e r  cen t su g a r  so lu tion , 
a  y e a s t e x tra c t  so lu tion , a  M /100  p o ta ss iu m  n itra te  so lu tion  and 
P e t r i ’s so lu tion  w ere  u sed  in  p lace  of s te r i le  d is ti l le d  w a te r .
F looding  the  c u ltu re s  w ith  su g a r  so lu tio n s:
Hy're and Cox (30) w orking  w ith  P hy toph tho ra  p h aseo li 
T h a x te r, induced sp o ra n g ia l fo rm a tio n  by flooding th e  c u ltu re s  w ith  
s te r i l iz e d  s u c ro se  so lu tion , p re -c o o le d  to  the  te m p e ra tu re  a t w hich 
th e  ex p e rim en t w as be ing  conducted . A ccord ing ly , Iso la te  2 w as 
grow n on ro lle d  o a tm ea l a g a r  and lim a  bean  a g a r  in  P e t r i - p la te s .  
W hen the  c u ltu re s  w ere  fo u r to  s ix  days old the p la te s  w ere  flooded 
w ith  one, two o r  fo u r p e r  cen t s te r i l iz e d  su g a r  so lu tio n s . The p la te s  
w ere  incubated  and  fre q u e n tly  exam ined  a t  two d iffe ren t te m p e ra tu re s ,
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41 t  3° F .  and 70 + 1° F . ,  fo r  72 h o u rs .
Inoculation  of F le sh y  F r u its :
L eonian  (33) in ocu la ted  a  num ber of f le sh y  f ru i ts  w ith  s tr a in s  
of P hy toph tho ra  spp . and w as ab le  to  obtain  rep ro d u c tiv e  s tru c tu r e s  on 
th e  ro ttin g  f ru i ts .  E ggp lan ts , to m a to es , b an an as , b e ll  p e p p e rs  and 
ap p les  w ere  ch osen  fo r  in ocu la tion  e x p e rim en ts  w ith  Iso la te  2. The 
f ru i ts  w ere  su rfa c e  s te r i l iz e d  by  im m e rs in g  th em  in 0.3 p e r  cen t 
m e rc u r ic  ch lo rid e  fo r th re e  m in u te s , follow ed by th o ro u g h  w ashing  w ith 
s te r i le  w a te r . A b it of m y ce liu m  w as in s e r te d  in to  a  s l i t  m ade in to  the  
f ru i t  w ith  a  s te r i l iz e d  sc a lp e l. F r u i t s  inocu la ted  in  th is  m an n e r w ere  
kept in  m o is t ch am b e rs  fo r  10 to  15 day s . By th is  tim e  ro ttin g  had 
advanced  qu ite  a  b it  and m y c e lia l grow th w as v is ib le  on th e  su rfa c e  
of th e  f ru i ts .  T is su e s  of the ro tte d  f ru i ts  and  th e  a e r ia l  m y ce liu m  
w ere  exam ined  fo r  any fru itin g  s tru c tu re s .
E ffec t of Soil L each a te :
M e h rlic h  (41) w hile dea ling  w ith P h y to p h th o ra  c innam om i 
R ands, re p o r te d  having ob ta ined  a copious grow th  of p ap illa te  zo o - 
sp o ran g ia  by incubating  m y ce liu m  in  n o n -s te r i le  s o il  le a c h a te .
S te r ile  iso la te  w as grow n on m a lt e x tra c t  a g a r  (16) fo r  six  
o
days a t 70 F . The m y ce liu m  w as th en  w ashed  in s te r i le  d is ti l le d  
w a te r . P o r tio n s  of th e  w ashed  m y ce liu m  w ere  t r a n s f e r r e d  to  th re e  
d iffe ren t s e ts  of P e t r i - p la te s  having:
(a) S te riliz e d  s o il- le a c h a te
(b) N o n -s te r il iz e d  s o il  leach ate
(c) N o n -s te r il iz e d  s o il- le a c h a te  p lu s  P e t r i ’s Solution
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P re p a ra t io n  of Soil L each a te :
Soil s a m p le s  tak en  f ro m  a  dep th  of fo u r to  s ix  inch es  in 
su g a rc an e  f ie ld s  w ere  b rough t in to  the la b o ra to ry . T hese  w ere  s if ted  
th ro u g h  a  1 m m . s iev e . A p p ro x im ate ly  15 to  20 g ra m s  of so il w as 
th en  put in to  250 cc . f la sk s , w hich w ere  plugged w ith  co tton  and put 
in to  an  in cu b a to r re g u la te d  a t  28 t  1° C . A fte r  72 h o u rs  th e se  f la sk s  
w ere  tak en  out and 25 to  30 c c . of s te r i l iz e d  d is t i l le d  w a te r  w as in tro ­
duced in to  each . The f la sk s  w ere  shaken  on a m ech an ica l sh ak e r  fo r 
th ir ty  m in u te s . The su sp en sio n  w as allow ed to  s e tt le .  The su p e rn a ten t 
liqu id  w as d ecan ted  and u sed  a s  n o n -s te r i le  s o il  le ach a te .
An a liquo t of n o n -s te r i le  so il le a ch a te  w as s te a m -s te r i l iz e d  
a t  15 lb s . p r e s s u re  fo r  20 m in u te s . A no ther a liquo t of n o n -s te r i le  
so il  le ach a te  w as u sed  to  m odify  P e t r i ’s so lu tion  a t  the r a te  of 1 m l. 
of leach a te  p e r  100 m is .  of P e t r i ’s  so lu tion . M ycelium  of the  s te r i le  
iso la te  w as incubated  in n o n -s te r i le  le ach a te , s te r i le  leach a te  and 
P e t r i ’s so lu tion  a t  a  te m p e ra tu re  of 70 t  1° F .  M ycelium  in the  
th re e  tre a tm e n ts  w as freq u en tly  exam ined  fo r  p ro d u c tio n  of f ru itin g  
b o d ie s .
In th is  se t of ex p e r im e n ts  th e  s te r i le  iso la te  w as grow n a t  a  
te m p e ra tu re  of 70° F .  E igh t m m . b is c u it  cu ts  f ro m  the edges of fo u r 
to  five day old co lo n ies  w ere  t r a n s f e r r e d  to  s te r i le  w a te r in P e t r i  
p la te s  a t  a  te m p e ra tu re  of 41 + 2 °  f . T h ese  w ere  m ain ta in ed  a t  th a t 
te m p e ra tu re  fo r  72 h o u rs . A no ther s e t of P e t r i  p la te s  w ith s te r i le  
m a ts  and  b isc u it  c u ts  w as floa ted  on hot w a te r  a t a  te m p e ra tu re  of 
a p p ro x im a te ly  158° F .  fo r  15 m in u te s . T he p la te s  w ere  ag a in  p laced
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a t  70 £ 1° F . and  exam ined  a t  r e g u la r  in te rv a ls .
Inoculation  of S ugarcane S ta lks:
It w as c o n s id e re d  a  p o ss ib ility  th a t the  s te r i le  iso la te  m ight 
b e  a m u tan t fo rm  of th e  sp o ru la tin g  iso la te . A num ber of th re e -e y e  
seed  p iec e s  of th e  v a r ie ty  C .P . 36-13 w ere  inocu la ted , by  the in t ro ­
duction  of a  b lo ck  of a g a r  m ed iu m  w ith a  copious grow th of the 
m y ce liu m  on it in to  a  hole m ade in  the s ta lk . T h e  hole w as c lo se d  
w ith  sco tc h  ta p e . The in o cu la ted  seed  p ie c e s  w ere  p lan ted  in w ooden 
f la ts  f ille d  w ith s te r i l iz e d  so il. The f la ts  w ere  kep t in a  co n stan t 
te m p e ra tu re  ro o m  a t 70° F . A fte r  30 days the seed  p ie c e s  w ere  taken  
out, w ashed and su rfa c e  s te r i l iz e d . P lu g s  of t is s u e s  f ro m  the in te r ­
nodes w ere  p la ted  on ac id ified  o a tm ea l a g a r .  T he fungus grow th  w as 
exam ined  a f te r  s ix  days of incubation . The ex p e rim en t w as c a r r ie d  
out th re e  t im e s .
Inoculation  of S u garcane  R pots:
Two node- seed  p ie c e s  of the  v a r ie t ie s  C o. 290, C .P . 36-13 and
C .P . 44-101 w ere  se le c te d  fro m  a p p a re n tly  h ea lth y  c a n e s . T h ese  w ere  
su rfa c e  s te r i l iz e d  w ith 0 .2  p e r  c en t m e rc u r ic  ch lo rid e  and  w ashed  w ith 
s te r i le  w a te r . E ig h t to  te n  day old c u ltu re s  of th e  s te r i le  iso la te  grow ­
ing on o a tm ea l a g a r  in  P e t r i  p la te s  w ere  in tro d u ce d  into 500 c c . 
E h rle n m e y e r  f la sk s  con ta in ing  120 to  150 c c . of s te r i le  w a te r . S u rface  
s te r i l iz e d  su g a rc an e  p ie c e s  w ere  then  in tro d u ced  in to  th e  f la sk s . Cotton 
w as used  to  plug up the sp ace  a ro u n d  the s ta lk  and  the n eck  of the f la sk . 
A fte r  a  p e rio d  of 10 to  18 days th e  young ro o ts  w ere  c lip p ed  off w ith  
s te r i le  fo rc e p s , w ashed an d  le ft in  s te r i le  w a te r over n ig h t. T he next 
m o rn in g  th e se  w e re  exam ined  fo r  any  f ru itin g  b o d ie s .
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E ffec t of L ight:
An ex p e rim en t w as conducted  in  o rd e r  to  study the  e ffec t of 
d iffe re n t w av e-len g th s  of ligh t upon sp o ru la tio n . P o ta to  a g a r  m ed ium  
in  90 m m . P e t r i - d is h e s  w as seed ed  by t r a n s f e r r in g  4 m m . b isc u it  
cu ts  b e a r in g  ac tiv e ly  grow ing m y ce liu m  of the s te r i le  iso la te . E v e ry  
seed ed  p la te  w as w rapped  w ith  tw o fo lds of g reen , re d  or b lue  c e llo ­
phane p a p e r . P la te s  w rapped  w ith  c o lo r le s s  ce llophane se rv e d  a s  
ch eck s . A ll of th e se  w ere  put d ire c tly  u n d er f lu o re sc e n t lam p s  a t 
a  te m p e ra tu re  of 70 1 1° F .  A nother s e t of seed  P e t r i  p la te s  w as 
en c lo sed  in  sm a ll, ligh t p roo f c a rd b o a rd  b o x es . E x p o su re  to  u l t r a ­
v io le t r a y s  w as tr ie d ,  fo r  d iffe re n t leng ths of t im e . Seeded p la te s  
w ere  exposed  fo r  o ne-half, one, two, fo u r, sevep, 15 and 30 m in u te s  
to  u l tra -v io le t  r a y s .  The lid s  of the  p la te s  w ere  rem o v ed  d u rin g  e x ­
p o su re  and w ere  re p la c e d  im m ed ia te ly  a f te r  the  d e s ire d  leng th  of 
t im e . The exposed p la te s  w ere  put a long w ith  th e  o th e rs  a t  70 * 1° F .
In th e se  e x p e rim en ts  the  d ia m e te rs  of the  fungus co lo n ies  w ere  
m e a s u re d  a t  r e g u la r  in te rv a ls  and th e  m a te r ia l  w as exam ined  freq u en tly  
to  a s c e r ta in  th e  p re se n c e  o r  ab sen ce  of f ru itin g  b o d ie s .
O ther M oulds and the  S te r ile  S tra in :
P hy toph tho ra  e ry th ro s e p tic a , P h y to p h th o ra  in fe s tan s , 
P h y to p h th o ra  c innam om i and  P h y sa lo sp o ra  tu c u m a n e n s is  w ere  grow n 
w ith  th e  s te r i le  iso la te  in  p a ire d  c u ltu re s . The f i r s t  th re e  o rg a n ism s  
w ere  ch o sen  b e ca u se  they  w ere  c lo se ly  r e la te d  to  th e  s te r i le  iso la te .
T he re d  ro t  o rg an ism  w as c o n s id e re d  b ecau se  in su g a rcan e  f ie ld s  it 
w as v e ry  com m on. O ccasionally  P h y to p h th o ra  spp . and P h y sa lo sp o ra
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tu cu m n n en sis  have b een  iso la te d  f ro m  the sam e  lot of can es , on 
w hich acco u n t th e se  w ere  included .
The seed ed  p la te s  w e re  incubated  a t  70 -  1° F .  T he m a rg in  
of the s te r i le  iso la te  w hich w as exposed to w ard s  th e  colony of o th er 
o rg a n ism s  w as exam ined  freq u en tly  fo r  any  sp o re  fo rm a tio n s . 
M em brane  T echnique:
T h is technique w as u sed  by D riv e r  and W heeler (50) fo r 
d e m o n stra tin g  the p re se n c e  of sex -h o rm o n es  in G lo m ere lla  c in g u la ta . 
The a p p a ra tu s  c o n s is te d  of a  c e llu lo se  d ia lyzing  m em b ra n e  s tre tc h e d  
a c r o s s  a  u -sh ap e d  g la ss  ro d  by m ean s  of s ta p le s . T h is  w as supported  
by  a n o th e r  u -sh a p e d  g la ss  f ra m e  kept on two f i l te r  p a p e rs  in  a  la rg e  
P e t r i  d ish . T h ese  p re p a re d  P e t r i  d ish e s  w ere  w rapped  in  p ap e r and  
s te a m  s te r i l iz e d  fo r  20 m in u tes  a t  15 pounds p r e s s u re .  A fte r  cooling , 
ap p ro x im a te ly  one c c . of w arm  s te r i le  o a tm ea l a g a r  w as put on one 
s ide  of th e  m em b ran e  w ith  the  help  of a  s te r i le  p ip e tte . It w as allow ed 
to  so lid ify . The f ra m e  b e a r in g  the  m em bane w as then  tu rn e d  o v er. 
A p p ro x im ate ly  one m l. of s te r i le  w arm  o a tm ea l a g a r  w as p laced  on 
the  o th e r side  of the m em b ra n e . The f i l te r  p ap e r in  the  b o tto m  of 
the  d ish  w as m o isten ed -w ith  s te r i le  w a te r (52).
F ru it in g  s tr a in s  of P h y toph tho ra  s p p . w ere  seeded  on one 
s ide  of th e  m e m b ra n e  and  the  s te r i le  iso la te  w as seed ed  on the  oppo­
s ite  s id e . C u ltu re s  of P hy toph tho ra  in fe s ta n s  and P h y toph tho ra  
e ry th ro s e p tic a  w ere  u sed  a s  fru itin g  s t r a in s .  T he seeded  p la te s  w e re  
incubated  fo r  s ix  to  tw elve d ay s . Iso la te  No. 2 w as exam ined  f r e ­
quently  fo r  the developm ent of any f ru itin g  s tr u c tu r e s .
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T e m p e ra tu re  S tudies
T he e ffec t of te m p e ra tu re  on the grow th  of the  two iso la te s  
w as s tu d ied . F o u r  m m . b isc u it  cu ts  f ro m  th e  m a rg in s  of fo u r  to  five 
day old c u ltu re s  w ere  t r a n s f e r r e d  to  p la te s  w ith  f re s h ly  p o u red  a g a r  
m ed ium . A se t of fo u r p la te s  fo r  each  iso la te  and  e v e ry  te m p e ra tu re  
w as p re p a re d . The incubations w ere  c a r r ie d  out a t th e  follow ing 
tem p era tu re s :-  1°, 8 ° , 11°, 21°, 28° and 37° C. The d ia m e te r s  of the 
co lo n ies  w ere  m e a su re d  a t r e g u la r  in te rv a ls .
E ffec t of pH on G row th
W ith a  view  to  d e te rm in in g  the  optim um  pH fo r  grow th, the  
two iso la te s  w ere  grow n on po ta to  a g a r  m ed ium  b u ffe red  a t  d iffe re n t 
pH le v e ls . B u ffe r m ix tu re s  w ere  p re p a re d  by m ix ing  v a ry in g  am ounts 
of am m onium  hydroxide o r  h y d ro ch lo ric  a c id  w ith  sod ium  c i t r a te  so lu ­
tio n  a s  su g g ested  by G o rtn e r (46). The m edium  (pH 6.5 1 0.5) and 
the  b u ffe r  m ix tu re s  w ere  s te r i l iz e d  s e p a ra te ly  in s to p p ered  f la sk s . 
B uffer m ix tu re s  w ere  added to  the m ed ium  a t  a  r a te  of 50 c c . p e r  
150 c c . of m ed ium , ju s t  b e fo re  it w as pou red  in to  th e  p la te s . A p p ro x i­
m a te ly  15 c c ., of m ed ium  w as p oured  in to  each  p la te .
The pH of each  lo t w as d e te rm in e d  w ith a  pH m e te r .  The 
quan tity  of d iffe re n t so lu tions, ca lcu la ted  and  f in a l pH a r e  given in 
T ab le  1.
F o u r m m . b is c u it  c u ts  w ere  t r a n s f e r r e d  fro m  th e  m a rg in s  
of fo u r to  five  day old fungus co lo n ies  to  th e  b u ffe red  p la te s . The e x ­
p e r im e n ts  w e re  ru n  in  q u ad ru p lic a te . The seeded  p la te s  w ere
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T ab le  1. C om ponents of th e  b u ffe r m ix tu re s  and pH of m ed ium .*
Lot Soln. A. Soln. B. Soln. C. C alcu la ted
pH d e te rm in e d  
a f te r
No. . P re s e n te d  in  cc ’.s.*) pH s te r i l iz a tio n
1 5.0 45.0 1.038 2.15
2 15.0 35;0 - 1.93 3.95
3 22.5 27.5 - 3.36 3.91
4 27.5 22.5 - 3.95 4 . 0 0
5 45.0 - 5.0 5.11 5.00
6 I 30.0
- 2 0 . 0 5.97 • 6.50
7 26.3 • I H 23.7 6 . 6 8 6.34
8 25.0 - 25.0 9.05 6.30
9 22.5 mm 27.5 12.07 8.19
*pH of m ed ium  w ith no ad d itio n  w as 6 .6 .
Soln. A . = 21.008 g m s. of c i t r ic  ac id  d isso lv ed  in  c a rb o n a te  f re e  
200 cc . IN  sodium  hydrox ide . The m ix tu re  w as d ilu ted  
to  1 0 0 0  c c . w ith n e u tra l  w a te r .
Soln. B . = 0.1N H y d ro ch lo ric  ac id .
Soln. C . = 0.1N Sodium  hydrox ide .
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incubated  a t  70 F .  D ia m e te rs  of the fungi w ere  m e a su re d  a t  
r e g u la r  in te rv a ls .
M a te r ia ls  U sed
Solutions fo r  S te riliz a tio n :
(i) M e rc u r ic  ch lo rid e : 2 g m s. in  1000 c c . of 50% a lcoho l.
(ii) C a lc iu m  hy p o ch lo rite : 40 gm s. in  1000 c c . of w a te r .
Solutions u sed  fo r  S p o ran g ia l Induction: 
(i) M /100  K N 03
(ii) 2% Sugar so lu tions:
(iii) 2% Y east E x tra c t:
(iv) P e t r i ’s  Solution:
M edia U sed :
( i)  W ater A gar:
(ii) P o ta to  A gar:
(iii) P o ta to  D ex tro se  A gar:
(iv) O atm eal A g ar:
P o ta s s iu m  n itra te  
D is tilled  w a te r
Sugar
D is tilled  w a te r
Difco Y east E x tra c t  
(dehydrated) 
D is tilled  w a te r
C a(14 0 3 )2  .4H2) 
KH2 PO 4  
M gS04  . 7Hz O 
KC1
D is tille d  W ater
B acto  A gar 
D is tilled  W ater
P o ta to  (peeled) 
B acto  A gar 
D is tilled  W ater
P o ta to  (peeled) 
D ex tro se  
B acto  A gar 
D is tilled  W ater
R olled O ats 
B acto  A gar 
D is tilled  W ater
1 .01  gm s. 
1 0 0 0  c c .
2 gm s. 
1 0 0  cc .
2 gm s. 
1 0 0  cc .
0.40 gm . 
0.15 gm . 
0.15 gm . 
0 .0 6  gm . 
1 0 0 0  c c .
25 g m s. 
1 0 0 0  c c .
2 0 0  g m s.
18 gm s. 
1 0 0 0  c c .
2 0 0  gm s. 
2 0  g m s. 
18 g m s. 
1 0 0 0  c c .
1 0 0  gm s. 
18 gm s. 
1 0 0 C cc .
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(v) L im a B ean A g ar:
(vi) P ea  Infusion A gar:
(vii) M alt E x tra c t  A gar:
(v iii) N u trie n t B ro th :
(ix) F la s k  C ultu re :
S ugarcane  V a r ie tie s  U sed:
Co. 290 
N. C o. 310 
C .P . 29-116 
C .P . 29-320  
C .P . 34-120
C .P . 36-13 
C .P . 36-105 
C .P . 43-47 
C .P . 44-101 
C .P . 47-193 
C .P . 48-103
C .P . 51-27
F ro z e n  L im a B eans 2 0 0 gm s.
B acto  A g ar 18 g m s.
D is tilled  W ater 1 0 0 0 c c .
F ro z e n  P e a s 2 0 0 gm s.
B acto  A g ar 18 gm s.
D is tilled  W ater 1 0 0 0 c c .
KH2 P 0 4 1 0 0 gm s.
M gS04 0.5 gm .
B ac to -p ep to n e  
D e ss ic a te d  pow dered
1 .0 gm .
m a lt e x tra c t 5.0 g m s.
D ex tro se 15 g m s.
B acto  A gar 15 gm s.
D is tilled  W ater 1 0 0 0 cc .
Difco N u trien t B ro th
(dehydrated) 8 gm s.
D is tilled  W ater 1 0 0 0 cc .
Oat g ra in s  10 p a r ts  by volum e
C o rn m ea l 2 11 «• (I
P ea n u ts  (broken) 2 11 11 11
Sugar 1 11 11 II
W ater 20 it 11 11
C .P . 50-11 
C .P . 50-15 
C .P . 50-23 
C .P . 50-25 
C .P . 50-37 
C .P . 50-39 
C .P . 50-40 
C .P . 50-41 
C .P . 51-13 
C .P . 51-21 
C .P . 51-24
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Soil M o is tu re  and Infection  R e la tio n sh ip  
T h is  e x p e rim en t w as d esigned  to  d e te rm in e  the  m o is tu re  
lev e ls  in  so il a t  w hich P hy toph tho ra  w as m o s t in fec tiv e  to  su g arcan e  
s ta lk s . F re -w e ig h e d  tw o gallon  c ro c k s  w ere  f ille d  w ith heavy  loam  
so il and  s te a m  s te r i l iz e d  fo r  th re e  h o u rs  a t  17 lb s . p r e s s u re .  
D e te rm in a tio n  of M o is tu re  P re s e n t  in S te r iliz e d  Soil;
Teh gm . sa m p le s  w ere  w eighed in  tig h tly  s to p p ered  w eigh­
ing b o ttle s , in  t r ip l ic a te .  T h ese  w ere  put in  a  d ry in g  oven s e t a t  
105° C . A fte r  18 h o u rs  th e se  w e re  tak en  out and  cooled  in a  d e s ic c a to r .  
The b o tt le s  w ith  d r ie d  s o il  w ere  then  w eighed to  co n sta n t w eight. The 
d e te rm in a tio n  of the  m o is tu re  p re se n t w as m ade by the  follow ing 
fo rm u la :
% M o is tu re  = W t. of s te r i l iz e d  so il -  W t. of oven d ry  so il X 100
W t. of oven d ry  so il
D e te rm in a tio n  of T o ta l M o is tu re  Holding C ap ac ity  of Soil:
W eighed am oun ts  of so il sam p les  w ere  f ille d  in  s m a ll m e ta l
c o n ta in e rs . The a p p a ra tu s  w as le f t over n ight. The next m o rn in g
the c o n ta in e rs  w ere  put on w ire  gauze on a  s tand  to  d ra in  off excess=of
m o is tu re .  A fte r  th re e  h o u rs  the f in a l w eigh ts of the  c o n ta in e rs  w ere
tak en . T he ex p e rim en t w as done in  t r ip l ic a te .
The to ta l m o is tu re  holding cap ac ity  of the s o il  in te r m s  of
p e rcen tag e  w as ca lc u la ted  on the b a s is  of w a te r  f re e  s o il  by the
follow ing fo rm u la :
M o is tu re  holding of 100 gm s. of oven d ry  s o il  =
W t. of soaked so il -  co rre sp o n d in g  w t. of oven d ry  so il X 100 
C o rresp o n d in g  w t. of oven d ry  so il
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The inoculum  fo r  in festing  the  so il w as grow n in  250 cc . 
E h rle n m e y e r  f la sk s . It w as used  to  in fe s t the  s te r i l iz e d  s o il  f illed  
in two gallon  c ro c k s . Seed p ie ce s , f re e  f ro m  b o re r  ho les  o r any 
o th e r obvious s ig n s  of dam age w ere  s e le c te d . T h ese  w ere  c lean ed  and  
p lan ted  in  the c ro c k s . A ccord ing  to  the  w eight of s o il  in a  c ro ck , 
m e a su re d  am ount of w a te r  w as added to  b r in g  the  m o is tu re  con ten t of 
the so il to  the  d e s ire d  lev e l.
The c ro c k s  w ere  put ou tside and  co v ered  w ith w a te rp ro o f  
a sp h a lt fe lt .  The re q u ire d  m o is tu re  lev e l w as m ain ta in ed  by  w eighing 
th em  e v e ry  two days and adding w a te r  to  the ex ten t of the lo ss  in 
w eight. A t the end of 46 days the  seed  p ie ce s  w ere  dug out, w ashed 
and su rfa c e  s te r i l iz e d . P lu g s  of t is s u e s  w ere  p la ted  on ac id ified  o a t­
m e a l a g a r  m ed ium  in P e t r i  p la te s  to  a s c e r ta in  the m agn itude of in ­
fec tio n . The ex p erim en t w as f i r s t  done in N ovem ber and D ecem ber 
of 1953 w ith C .P . 44 -101 . It w as re p e a te d  in 1954 w ith C .P . 36-13.
In bo th  c a s e s  the  two iso la te s  w ere  u sed  s e p a ra te ly .
S tudies on the  Mode of Infection
A. On N ovem ber 7, 1953, a  p ilo t ex p e rim en t w as c a r r ie d  out 
to  d e te rm in e  th e  m ode of e n try  of the  pathogens in to  su g a rcan e  seed  
p ie c e s . The v a r ie t ie s  s e le c te d  fo r  the  p u rp o se  w ere  C .P . 36-13,
C .P . 36-105 and C .P . 44-101 . Soil in  t in  tanks (39”  x  9 .5 ”  x  12” ) 
w as s te a m  s te r i l iz e d  fo r  th re e  h o u rs  a t  17 lb s . p r e s s u re .  It w as cooled  
and  then  in fe s ted  w ith  th e  inoculum  grow ing in f la sk s  on o a ts , co rn m ea l, 
su g a r  and w a te r . The tw o iso la te s  w ere  used  fo r in fe s ta tio n  se p a ra te ly . 
Seed p ie c e s  w ith  fo u r to  five  nodes w ere  p lan ted  in in fe s ted  and
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u n in fested  so ils , th e  la t te r  s e rv in g  a s  ch eck s .
T he tan k s  w ere  le ft ou tside  and freq u en tly  w a te red . On 
Jan u a ry  11, 1954, th e  p lan ted  s e tts  w e re  dug and exam ined  fo r  the 
m ode of in fec tio n  and la te r  sp lit  open to  d e te rm in e  in te rn a l dam age.
T he o rg a n ism s  w ere  re iso la te d  f ro m  th e  in fec ted  s e t t s .
B . An ex p e rim en t s im ila r  to  the  fo reg o in g  w as conducted in 
th e  su g arcan e  sea so n  of 1954-55 w ith  th e  follow ing s ix  v a r ie tie s :
Co. 290 C .P . 34-120
N. Co. 310 C .P . 36-13
C .P . 29-320 C .P . 36-105
B oth iso la te s  w ere  u sed  s e p a ra te ly  fo r  th e  in fe s ta tio n  of so il. 
T he seed  p ie c e s  w ere  p lan ted  in  in fe sted  and un in fested  so il, a s  d e ­
sc r ib e d  b e fo re . Two s ta lk s  of each  v az ie ty  and  e ach  tre a tm e n t w ere  
tak en  out e v e ry  m onth, exam ined  and often sp lit  open in  o rd e r  to  
d e te rm in e  node of in fection .
A t the  end of the f i r s t  and  second  ex am in atio n  the nodes of 
d iffe ren t v a r ie t ie s  w ere  cu t, w ashed and su rfac e  s te r i l iz e d  w ith  
m e rc u r ic  ch lo rid e  and ca lc iu m  h y p o ch lo rite . W ith s te r i l iz e d  sc a lp e ls  
and  fo rc ep s , t i s s u e s  of the ro o t band and  buds w ere  ta k e n  out and p la ted  
on o a tm ea l a g a r  m ed iu m  se p a ra te ly . The ex am in atio n  fo r  the re c o v e ry  
of the o rg a n ism s  w as m ade a f te r  an  incubation  of sev en  days a t 
70 + lo  F>
T echnique of Inoculation
A s e r ie s  of e x p e rim e n ts  w as conducted to  a s c e r ta in  the m o st 
e ffec tiv e  m ethod  of inocu la tion  of cane fo r  v a r ie ta l  s c ree n in g .
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A . A p re lim in a ry  t r i a l  w as m ade w ith  seed  p ieces  having 
th re e  to  fo u r nodes. The v a r ie t ie s  u sed  w ere  Co. 290, C .P . 36-13 
and C .P . 44 -101 . T h ese  w ere  in ocu la ted  by in se r t in g  th e  inoculum  
into ho les  m ade in  the s ta lk s . The inocu la ted  s e tts  w ere  p lan ted  in  
s te r i l iz e d  so il p laced  in  wooden f la ts  (22.5”  x  14 .5”  x  3 .5 ” ). The 
f la ts  w ere  kept in the  co n stan t te m p e ra tu re  ro o m  a t  70° F .  Soil in  
the  f la ts  w as kept m o is t by freq u en t w a te rin g . The s ta lk s  w ere  taken  
out a f te r  34 days and exam ined  fo r  the  sp re a d  of the fungus.
B. S team  s te r i l iz e d , lo am  so il  p laced  in galvan ized  iro n  
tu b s  w as in fe s ted  w ith  inoculum  of the  f la sk  c u ltu re s .  F o u r to  s ix  
node s ta lk s  of the  v a r ie t ie s  C .P . 36-13, C .P . 36-105 and C.P?-44-101 
w ere  p lan ted  in  each  tub . S ta lks p lan ted  in  u n in fested  so il s e rv e d  a s  
c h eck s . T ubs w ere  kept ou tside  in  the  open and w ere  w a te red  f r e ­
quen tly . A t the  end of two and  a  half m o n ths, g e rm in a tio n  coun ts  w ere  
m ad e . The can es  w ere  dug out, sp lit  and exam ined . S am ples fro m  
each  lo t w ere  w ashed and su rfa c e  s te r i l iz e d . P lu g s  of t is s u e s  of each  
v a r ie ty  w ere  p lated  on o a tm ea l a g a r  m ed ium  to  a s c e r ta in  w hether o r 
not the  e ffec ts  o b se rv ed  w ere  due to  P hy toph tho ra  spp.
F ie ld  E x p e rim en ts : An ex p e rim en t w as conducted  in  the 
th ird  w eek of N ovem ber, 1954. The se le c ted  v a r ie t ie s  w ere  inocu la ted  
w ith  tw o is o la te s  ind iv idually  and in two w ays. C anes p lan ted  w ithout 
be ing  inocu la ted  se rv e d  a s  ch eck s .
The fo llo w in g  v a r ie t ie s  w ere  used:
Co. 290 C .P . 36-105
C .P . 29-116 C .P * 44-101
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C .P . 29-320 C .P . 47-193
C .P . 34-120 C .P . 48-103
C .P . 36-13
F o r  the  f i r s t  tre a tm e n t e v e ry  s ta lk  w as inocu la ted  by in tro ­
ducing the o rg an ism  into  it, b e fo re  p lan ting . F ungus grow ing on oat 
g ra in s  w as u sed  a s  inocu lum . In the second  tre a tm e n t, the  iso la te s  
grow ing in f la sk  c u ltu re s  w ere  sp re a d  in  fu rrb w s  of so il. The can es  
w ere  then  p lan ted  in  th e se  fu rro w s .
O b serv a tio n s  w ere  m ade a f te r  58, 87 and  101 d ay s . The 
c an es  w ere  dug, sp lit  open and exam ined . The ex ten t of ro ttin g  w as 
noted .
V a r ie ta l  R atings 
A num ber of v a r ie t ie s  w ere  te s te d  fo r  th e ir  b eh av io r in  r e l a ­
tio n  to  P hy toph tho ra  in fection  d u rin g  the  p lan ting  se a so n  of 1953-54. 
The s ta lk s  w ere  inocu la ted  by  b o rin g  a  hole and  in se r tin g  an  oat g ra in  
w ith  the  pathogen grow ing on i t .  The h o les  w ere  th en  co v e red  w ith 
sco tch -tap e  and  the  s ta lk s  p lan ted .
C anes w ere  dug on F e b ru a ry  20, M arch  26 and  M ay 3 and 
exam ined . T h ree  s ta lk s  of can es  f ro m  e ach  v a r ie ty  w ere  dug, two of 
w hich w ere  sp lit open and exam ined . The ex ten t of ro ttin g  w as noted . 
The th ird  s ta lk  w as b ro u g h t to  the  la b o ra to ry  fo r  p la tin g . It w as cu t in 
sm a ll p ie c e s , w hich w ere  w ashed and s u rfa c e  s te r i l iz e d . P lu g s  of 
t i s s u e s  w ere  p la ted  on ac id ified  o a tm ea l a g a r  m ed ium .
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The E ffec t of R atoon Stunting V iru s  on th e  P a th o g en ic ity
of P hy toph tho ra  spp.
T h is  ex p e rim e n t w as d esigned  to  find out w hether o r not the 
p re se n c e  of th e  ra to o n  stun ting  v iru s  m ade any d iffe ren ce  in th e  s u s ­
ce p tib ility  of the  can es  to w ard s  P hy toph tho ra  spp . C anes tre a te d  w ith
q  *
h o t- a ir  a t  54 C . fo r  eigh t h o u rs  (2 h r  s . a t 54° C . in the  s ta lk ) w ere  
co n s id e re d  to  be f re e  of v iru s .  The u n tre a te d  can es  w hich underw ent 
no such  tre a tm e n t w ere  thought to  be  h a rb o rin g  v iru s . Iso la te  II, w as 
used  fo r  the  inocu la tion . T re a te d  and  u n tre a ted  lo ts  of the follow ing 
v a r ie t ie s  w ere  used:
Co. 290 
C l. 29-320 
C l. 34-120 
C l. 36-105
S team  s te r i l iz e d  (3 h r s ,  a t 15 lb s . p r e s s u re )  s o il  w as p laced  
in  s ix  la rg e  tu b s . A fo u rte en  to  s ix te en  day old c u ltu re  of Iso la te  II 
w as u sed  to  in fe s t the so il of fo u r tu b s . The inoculum  w as p re p a re d  
by  grow ing the  fungus on oat g ra in s , co rn m ea l, su g a r and  w a te r  in 
1000 c c . E h rle n m e y e r  f la s k s .  The tre a te d  and u n tre a te d  s ta lk s  w ere  








V a rie tie s
C o. 290 
C l. 36-105
Co. 290 
C .P . 36-105
C .P . 34-120 
C .P . 29-320
C .P . 34-120 
C .P . 29-320
Co. 290 
C .P . 36-105 
C .P . 34-120 
C .P . 29-320
Co. 290 
C .P . 36-105 
C .P . 34-120 
C .P . 29-320
N atu re
T re a te d
U ntrea ted  
11
T re a te d
U n trea ted
T re a te d
I *

















9 9  
9 9
U ninfested
9 9  
9 9  
9 9
T he tan k s w ere  put in the  open and  c o v e red  w ith w a te rp ro o f 
a sp h a lt f e l t .  T h ese  w ere  fre q u e n tly  w a te red . A fte r  an  in te rv a l  of 
th re e  m onths the s ta lk s  w e re  tak en  out, sp lit  open and exam ined . 
Sam ple t is s u e s  of e ach  v a r ie ty  w e re  p la ted  out on ac id ified  o a tm ea l 
a g a r  m ed iu m  to  ch eck  fo r th e  p re se n c e  of the o rg a n ism s .
EX PERIM EN TA L RESULTS
O ccu rre n ce  and D is tr ib u tio n  of the P hy toph tho ra  Rot in
L ou isiana
1953 -  Survey
In th e  su rv ey  of the  su g a rcan e  p lan ta tio n s  in  the  sp rin g  of 
1953, 1954 and 1955 the  u n g erm in a ted  cane s ta lk s  w ere  b ro u g h t to  
the  la b o ra to ry . The in te rn o d a l t is s u e s  of su ch  s ta lk s  w ere  p la ted  on 
o a tm ea l a g a r .  A fte r  a n  incubation  of the  seeded  p la te s  fo r  s ix  to  
e ig h t days the o rg a n ism s  w hich grew  out of the  d ise a se d  t is s u e s  
w ere  exam ined  and id en tified . T he em p h as is  w as la id  on the d e te r ­
m in a tio n  of the ex ten t of o c c u rre n c e  of re d  ro t  and P hy toph tho ra  in  
the  u n g erm in a te d  s ta lk s .
T ab le  II g ives the r e s u l ts  obtained in  1953. The d a te s  in d i­
ca te  th e  day the sam p le  w as obtained f ro m  the  fie ld  fo r  a c e r ta in  
v a r ie ty  and p lace .
The su rv e y  conducted in  1953 showed a  h ig h er inc idence  of 
P hy toph tho ra  o v er re d  ro t .  fo r  the  v a r ie ty  44-101, bo th  a t B e lle  
A llian ce  and St. John P la n ta tio n s . H ow ever, a t  B e lle  P o in t the  p e r ­
cen tag e  of re d  ro t  found in  the s ta lk s  w as h ig h er than  P hy toph tho ra , 
in  the  c a se  of C .P . 34-120. The v a r ie ty  Co. 290 showed a h ig h er 
inc idence  of re d  ro t th an  P hy toph tho ra  a t  D elagado A lban ia . The 
sam p le s  f ro m  C in c la re  P lan ta tio n  w ere  b rough t in  on June 4. T hese  
w ere  a lm o s t d r ie d  and sh riv e lle d  up. On p la ting  m o s t of th em  gave 
seco n d a ry  o rg a n ism s .
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T able  II. O ccu rren ce  of d iffe ren t o rg a n ism s  in  seed  c an es  th a t fa ile d  to  g e rm in a te  -  D isease  
Survey: Spring , 1953.
N um ber of In te rn o d es
D ate L ocation V arie ty P la te d
Giving




O ther F u n g i
M arch
12 B e ll P o in t C .P . 34-120 2 2 3 5 -
12 B e ll P o in t C .P . 44-101 30 6 4 2 C y tospo ra
12 Johnson P la n ta tio n C .P . 34-120 12 1 2 -
17 B e ll A llian ce  P la n t. C .P . 44-101 18 6 1 -
2 0 S t. John P la n ta tio n C .P . 44-101 11 4 - 1 C y to sp o ra
2 0 D elagado A lban ia Co. 290 44 8 12 2 F u sa r iu m
2 0 O range G rove C .P . 44-154 48 6 4 3 C y tospora*
A p ril 
14" ’ L .S .U . Exp. S tation C .P . 52-76 23 7 2 -
June
4 C in c la re  P lan ta tio n C .P . 45-184 6 1 - - -
4 C in c la re  P lan ta tio n C .P . 36-105 9 - 2 -  **
4 C in c la re  P lan ta tio n C .P . 44-101 1 0 - - -  **
* T he cane w as heav ily  in fe s ted  w ith  C y to sp o ra  in  1952.
** T he sa m p le s  re ce iv ed  w ere  a lm o s t d r i e d . M uch seco n d ary  g row th  present-*
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1954 ~ Survey:
The su rv e y  in  the  sp rin g  of 1954 w as m ade in a  c o m p a ra ­
tiv e ly  w id er a r e a .  Jan u ary , F e b ru a ry  and M arch  had  b een  v e ry  w et. 
The da ta  obtained  a r e  p re se n te d  in  T ab le  III.
T h is  su rv ey  ind ica ted  a  h ig h er inc idence  of P hy toph tho ra  spp. 
in  the  u n g erm in a te d  seed  can es  a s  co m p ared  to  the  red  ro t  o rg a n ism . 
T h is  w as t ru e  fo r  a l l  v a r ie t ie s  and  e v e ry  p lace  ex cep t th a t a t M illy  
P lan ta tio n . The r e d  ro t  o c c u rre n c e  w as s lig h tly  h ig h er th an  the 
P h y to p h th o ra .
1955 -  Survey:
In th e  e a r ly  p a r t  of the  sp rin g  1955 a  num ber of p laces  w ere  
v is ite d  w ith  a  view  to  check ing  th e  s tand  of cane in  the  f ie ld s . The 
p la c e s  v is ite d  w ere :
N am e of P lan ta tio n N am e of P a r is h
R e se rv e St. John the B a p tis t
S ta r r
B e lle  P o in t
La P la c e
T e r r e  H aute
St. Jam e s St. Jam e s
F .  A . G rau g n ard  & Sons
M innie ft
P o in t H om m as
E van  H all
A ugusta
S m ithfie ld
Ib e rv ille
W est B aton  Rouge
T ab le  III. R e su lts  of the d ise a se  su rv ey  of th e  su g a rcan e  b e lt  of L o u isian a  du ring  th e  Spring  of 1954.
No. of P hy toph tho ra  B lack  — ——
in te rn o d e s  S te r ile  Rot O ther
D ate L ocation  V a rie ty ______ p la ted  P . e ry th . iso la te  Red R ot F ungus F u s a r iu m  C y to sp o ra  F ung i
Jan .
17 C affe ry  P la n t. C .P .3 6 -1 3  20
17 M alco lm  Duhe
P ro p t.  C .P .44-101  20
27 C in c la re  P la n t. C .P .44-101  14
27 C in c la re  P la n t. C .P .36-105 7
F e b .
15 S m ithfie ld  P la n t. C .P .3 6 -1 3  19
16 W esto v er (E lla
B e ll)  C .P .44-101  9
16 San F ra n c is c o
P la n t. • C .P .4 4 -1 5 4  10
16 San F ra n c is c o
P la n t.  C .P .44 -155  16
17 B e ll A lliance
P la n t.  C .P .44-101  10
17 R em y P .  R o b e rts
& Sons C .P .44-101  6
18 R em y P .  R o b e rts













M a ra sm iu s
sp .
T ab le  III. C on t’d.
No. of P hy toph tho ra B lack
D ate L ocation V a rie ty
in te rn o d e s
p la ted P . e ry th .
S te rile
iso la te R ed Rot
Rot
F ungus F u sa r iu m
O ther
C y to sp o ra  F u n g i
**eb.
18 J . Supple & Sons C .P .44-101 15 4 2 1 - 1 -
18 M illy  P la n t. C .P .44-101 17 2 3 6 - 3 -
24 Wood Lawn 
P la n t. C .P .44-101 14 6 - 3 2 3 -
26 O’N e il P la n t. C .P .3 6 -1 3 13 2 3 3 - 5 -
26 O range G rove 
P la n t. C .P .44-101 1 0  • 3 3 - - 1 1 S .ro lf s i i
A p ril 
5 G odchaux P la n t. C .P .44-101 18 1 9 5 - 3 -
M ay
8 A ugusta P la n t. . C .P .44-101 2 2 - i ( ? ) - - - -  S am ples w ere  
v e ry  old and 
d ry , w ith  m uch  




T aking  an  o v e ra ll  p ic tu re  the s tand  of p lan t cane th is  y e a r  
w as good. H ow ever, C .P . 36-13, C .P . 44-101 and C .P . 47-193 in  som e 
p laces  showed gappy s tan d s . T he sam p les  when p la ted  show ed high 
incidence of P hy toph tho ra  spp. The r e s u l ts  obtained a r e  tab u la ted  in 
T ab le  IV.
A s is  ev ident fro m  the  tab le , in  a l l  th re e  v a r ie t ie s  P h y toph tho ra  
o c c u rre d  in  m uch  h ig h er incidence than  re d  ro t.
F req u en cy  of th e  Incidence of P hy toph tho ra  sp p .
In  U ngerm inated  S talks of D ifferen t V a r ie tie s
On the b a s is  of the  su rv ey s  m ade fo r  th re e  y e a r s ,  1953, 1954, 
and  1955 the incidence of P hy toph thora  and P h y sa lo sp o ra  in  the un­
g e rm in a te d  seed  can es  w as d e te rm in e d . T ab le  V show s th e  c o m p a ra ­
tive o c c u rre n c e  of the pathogens fo r the two d is e a s e s .
In co m p a riso n  to  o th e r v a r ie t ie s  C .P . 36-13 and  C .P . 34-120 
seem  to  be having re sp e c tiv e ly  the  h ig h est and  the low est o c c u rre n c e  
of P hy toph tho ra  iso la te s  in the  u n g erm in a ted  seed  c a n e s . W hen the  
v a r ie t ie s  a r e  a r ra n g e d  in o rd e r  of o c c u rre n c e  fro m  high to  low the  
follow ing s e r ie s  w ill be  obtained:
P hy toph thora  spp. P h y sa lo sp o ra  tu cu m an en s is
C .P . 36-13 Co. 290
C .P . 44-155 C .P . 34-120
C . P . -47-193 C .P . 36-105
C .P . 44-101 C .P . 47-193
C .P . 36-105 C .P .4 4 -1 0 1
Co. 290 C .P . 36-13
C .P . 45-184 C .P . 44-154
.C .P . 44-154 C .P . 44-155
C .P . 34-120 C .P . 45 -184
T ab le  IV. O ccu rren ce  of d iffe ren t o rg an ism s  in  seed  can es  w hich fa ile d  to  g e rm in a te  -  D isease  Survey 
of L o u is ian a  Sugar B e lt -  Spring  1955.
D ate L ocation V arie ty
No. of 
in te rn o d es  
p la ted
No. of in te rn o d es  giving 
P hy t ophthora
S te rile
P .  e r th y . iso la te  Red R ot F u sa r iu m
O ther 
. F u a g i
F ebruary- 
28 T e r r e  H aut P la n t. C .P . 36-13 14 5 0 3 5
28 S ta r  P la n t. C .P . 36-13 23 12 4 2 5 -
M a rc h
2 S m ithfie ld  P la n t. C .P .44-101 29 9 4 4 5 1 B lack  Rot
2 Sm ithfield  P la n t. C .P . 47-193 21 6 1 3 3 -
OJoo
39
T ab le  V. F req u e n c y  of the iso la tio n s  of P hv toph thora  spp . and
and P h y sa lo sp o ra  tu cu m an en sis  f ro m  seed  c an es  w hich 
fa ile d  to  g e rm in a te .
No. of P e r  cen t giving
in te rn o d e s  P hy toph tho ra  P n y sa lo sp o ra  * O ther *
V a r ie tie s_______p la ted  spp ._______ tu cu m an en sis
Co. 299 44 18.18 27.27 4.55
C .P . 34-120 34 11.76 20.59 0.00
C .P . 36-13 89 42.70 12.36 26.97
C .P . 36-105 16 25.00 18.75 12.50
C .P . 44-101 240 32.50 13.75 21.67
C .P . 44-154 58 13.79 6 . 9 0 8.62
C .P . 44-155 16 37.50 0.00 56.25
C .P . 45-184 6 16.67 0.00 0.00
C .P . 47-193 21 33.33 14.29 14.29
* F ung i cau s in g  r in d  d is e a se  o r  b lack  ro t, F u sa r iu m , S c le ro tin ia  
o r M a ra s im u s  sp .
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D is tr ib u tio n  of P hy toph tho ra  in  the  Sugar B e lt 
The data  com piled  in T ab le  VI gave a  good idea of the  d is ­
tr ib u tio n  of P h y toph tho ra  in  th e  su g a r b e lt .  It w as obtained fro m  the 
r e p o r ts  of d is e a se  su rv ey  of the  th re e  y e a r s  (1953-1955).
T ab le  VI in d ica ted  a h igh incidence of P hy toph tho ra  spp. 
a t  S ta r r  P lan ta tio n , R e se rv e , W oodlawn, T. Supple and Sons, O’N eil 
P lan ta tio n , A ugusta  and Johnson P la n ta tio n s  show the le a s t  o c c u rre n c e .
Sym ptom s of the  D isease  
In th e  c o u rse  of su rv e y s  and inocu la tion  e x p e rim e n ts  c e r ta in  
sym ptom s w e re  found to  be co n stan tly  a s so c ia te d  w ith the  o c c u rre n c e  
of P h y toph tho ra  in  the  s ta lk s . O ra n g e -re d  p a tch es  on a  yellow ish  
background, on the r in d  of the in fec ted  can es  w as found to  be one of 
th em . T his sym ptom  is  v e ry  consp icuous in  c e r ta in  v a r ie t ie s ,  e s ­
p ec ia lly  th o se  w ith a  g re en ish  rin d , e .g . C .P . 36-13 (P lates 1, 2).
In the v a r ie ty  C .P . 44-101 a s  w ell, o ra n g e -re d  p a tch es  a r e  qu ite  p ro ­
nounced. On the r in d  of the  v a r ie t ie s  C .P . 47-193 and Co. 290 too, 
such  p a tch es  can  be e a s ily  d is tin g u ish ed . (P la te  23).
The in fec ted  s ta lk s  w hen sp lit  open show ed a c o lo r  which, 
a cc o rd in g  to  W e b s te r ’s (56) c o lo r -c h a r ts ,  m ay  be c a lled  sa lm on  or 
c o r a l - r e d .  H ow ever " a v e ra g e -p in k ”  o r  c h e r r y - r e d  w ere  not uncom ­
m on. c o lo rs .  The c o lo r  w as u n ifo rm  throughou t the a ffec ted  t is s u e s .  
O ccu rre n ce  of p a tch es  in  the  in fected  a r e a s  w hich c h a ra c te r iz e d  
P h y toph tho ra  ro t sym ptom s have n ev e r b een  o b serv ed  (P la te s  3, 4 ,-24).
S ta lk s inocu la ted  th ro u g h  b o rin g s  have re d -c o lo re d  t is s u e s  
a ro u n d  the p lace  of inocu la tion . S ta lks of su scep tib le  v a r ie t ie s  when
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T ab le  VI. D is trib u tio n  of P hy toph thora  in the su g a r  b e lt a s  d e te r ­
m ined  th rough  the  su rv e y s  m ade d u rin g  1953-55.
No. of 




P e r  cen t giving
L ocation  P a r is h
P hy toph tho ra  P h y sa lo sp o ra  
 spp. tu cu m an en sis
1 A ugusta P la n t. Ib e rv ille
2 B e ll P o in t St. John the 





B elle  A llian ce  A ssum ption  
C affe ry  P la n t. St. M ary
D elagado
A lbania St. M ary
7 R e se rv e  P la n t. St. John the
B ap tis t
8 Johnson P la n t. St. John the
B ap tis t
9 J . Supple & Sons Ib erv ille
10 M alco lm  Duhe
P ro p e r ty  Ib e ria
11 M illy  P la n t. Ib erv ille
12 O ’N eil’P la n t .  St. M ary
13 O range G rove Ib e ria
14 R em y P . R o b e rts
& Sons A scen sio n
15 San F ra n c is c o  St. John the
















16 S m ithfield  P la n t. W. B aton  Rouge 69
17 S ta r r  P la n t. St. John the




































T ab le  VI. C on t’d.
No. of ' ' ' ' P e r  cen t giving 
in te rn o d e s  P k y toph tho ra  P h y sa io sp o ri 
p la ted  spp . tucum anensii
S.
No. L ocation P a r is h
18 St, John P la n t. St. M artin 11 18.18 27.27
19 T e r r e  H aut
P la n t.
20 W esto v er (E lla
B ell)
21 Wood Lawn
P la n t.
S t. John the
B a p tis t 14
W .B aton Rouge












p lan ted  in in fe s ted  so il, show re d  d isc o lo ra tio n s  in the  t i s s u e s  of 
the nodal re g io n s  (P la te s  5, 6 ).
An odor, s im ila r  to  a lcoho lic  fe rm e n ta tio n , h as  b een  f r e ­
quently  found a s so c ia te d  w ith  o th e r P hy toph tho ra  sy m p to m s. A l­
though it cannot be  c o n s id e re d  q.s a  c o n s is ten t c h a ra c te r ,  i t  is  often 
a s so c ia te d  w ith  the tro u b le . T h is  se e m s  to  be due to  the  s ta te  of 
d e te r io ra tio n  of the  seed  p ie c e s .
A ttem pts  to  Induce F ru it in g  S tru c tu re s  
Iso la te  1 -  P h y toph tho ra  e ry th ro se p tic a
T h is  fungus fo rm s  sex u a l f ru itin g  b od ies  ex ten s iv e ly  on o a t­
m e a l a g a r  and sp a rin g ly  so on potato  a g a r  and  po tato  d e x tro se  a g a r  
m ed ia  . The s ize  of oogonia on o a tm ea l a g a r  w as 46.75 t  4.11 u. A 
b lock  of pea in fusion  a g a r  w ith P . e ry th ro s e p tic a  grow ing on it, when 
t r a n s f e r r e d  to  s te r i le  w a te r , gave r i s e  to  s ta lk ed  sp o ra n g ia . How­
e v e r, a  c u ltu re  of the  fungus grow ing on o a tm ea l a g a r  o r po tato  
d e x tro se  a g a r , when t r a n s f e r r e d  to  w a te r, did not p roduce any  
sp o ran g iu m . The leng th  and b re a d th  of sp o ran g ia  w ere  60.94 "t 6.25 u 
and 37.38 1 3.66 u, re sp e c tiv e ly . When the  m y ce liu m  w as incubated  
a t  4 °  C . in s te r i le  w a te r a  nu m b er of sac  like s tr u c tu re s  w e re  ob-
N ,
se rv ed  (P la te  9).
Iso la te  2 -  S te r ile  Iso la te
The t r a n s f e r  of the  s te r i le  iso la te  to  w a te r , su g a r so lu tions, 
two p e r  cen t y e a s t e x tra c t  so lu tion , M /100  p o ta ss iu m  n itra te  so lu tion  
o r P e t r i 's  so lu tion  does not induce any sp o ran g ia l fo rm a tio n . At
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te m p e ra tu re s  4 °  C . and  11° C. ch lam y d o sp o res  w ere  abundantly- 
fo rm ed , when th e  fungus w as incubated  in  w a te r . T h ese  w ere  ob­
se rv e d  to  be  g e rm in a tin g  w ith  th re e  to five  hyphae (P la te  10, F ig . 3).
In M /100  p o ta ss iu m  n itra te  so lu tion  a t  th e se  te m p e ra tu re s  ch lam y d o ­
sp o re s  w e re  o b se rv ed  to  be fo rm ed  in  ch a in s  (P la te  11).
S te r ile  so il le a ch a te  w ith  o r w ithout P e t r i ’s so lu tion  seem ed  
to be  v e ry  fav o rab le  fo r  ch lam y d o sp o re  p ro d u c tio n  (P la te  12, F ig s .  1, 
2). W hen the  fungus w as incubated  in  n o n -s te r i le  so il leach a te  
b a c te r ia l  co n tam in a tio n  w as v e ry  high. In n e ith e r  of the two c a s e s  
w ere  any sp o ran g ia  o b se rv ed .
In te rm itte n t ex p o su re  of th e  grow ing fungus colony to  w hite 
ligh t and co n s tan t ex p o su re  to  w hite, b lu e , and re d  lig h ts  and  to  u l t r a ­
v io le t ra d ia tio n  did not have any  e ffec t on sp o ru la tio n . The fungus 
grew  b e s t in  to ta l d a rk n e s s . The grow th  r a te  of the o rg a n ism  w as 
found to  be d iffe ren t in  re d , b lu e , and  White lig h ts  pmd to ta l  d a rk n e ss  
a s  shown in  G raph  1. N e ith e r sudden changes in  te m p e ra tu re  n o r  d if­
f e re n t le v e ls  of pH induced sp o ra n g ia l p ro d u c tio n  in  th is  iso la te . E ven  
a f te r  re p e a te d  ino cu la tio n s  and re iso la tio n s  f ro m  th e  cane s ta lk s  th is  
fungus rem a in ed  the sa m e  and s te r i le .
Inocu lation  of som e f le sh y  f ru i ts  w as t r ie d  a s  a  p o ss ib le  way
to  induce sp o ra n g ia l p ro d u c tio n . Inocu lation  of to m a to e s , b an an as  and
ap p le s  w ith  th is  iso la te  cau sed  co m p le te  d e te r io ra tio n . H ow ever, th is
iso la te  a p p ea re d  to  have a  lim ite d  e ffec t on b e ll  p ep p e rs  and v e ry
li t t le  e ffec t on egg p la n ts . Fungus grow th  on the  o u te r  su rfa c e  of th e
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W hen su g a rca n e  ro o ts  w ere  inocu la ted , sp o ran g ia  w ere  ob­
se rv e d  on the young ro o tle ts , n e a r  the  ro o t tip s , of the  v a r ie t ie s  
Co. 290 and C .P . 36-13 . The ro o ts  of C .P . 36-105, s im ila r ly  t re a te d  
did  not p roduce  any  sp o ran g ia . Root t ip s  w ere  clipped  off and  p laced  
in  a  d ish  of s te r i le  w a te r and th e  w a te r w as changed freq u en tly . U nder 
th e se  cond itions, f r e s h  sp o ran g ia  w ere  o b se rv ed  re g u la r ly  over a  
p e rio d  of th re e  to  fo u r d ay s . Only a  lim ited  num ber of sp o ran g ia  
w e re  o b serv ed  on the fo u rth  and  fifth  d ay s . On the fifth  day young 
oogonia w ere  o b serv ed  fo rm in g  in  th e  t is s u e s  sc ra p e d  off the in fected  
ro o ts .  A fte r  oogonial fo rm a tio n  w as in itia ted , sp o ra n g ia l fo rm a tio n  
c e a se d  co m p le te ly .
S porang ia  w ere  p y rifo rm  in shape and w ithout any  p ap illae  
(P la te s  13, 14). T hese  w ere  b o rn e  te rm in a lly  on sh o rt sp o ran g io -  
sp h o re s . In som e c a se s  a  side b ra n c h  developed a t  the b ase  of 
sp o ran g ia  and  produced  a n o th e r  spo ran g iu m  (P la te  14, F ig . 1, 3, 7). E igh t 
to  e leven  z o o sp o re s  have been  fre q u en tly  o b se rv ed  com ing fro m  one 
sp o ran g iu m . E m pty  sp o ran g ia l sa c s  w ere  no ticed  (P la te  14, F ig s . 8 ,
11, 12, 13).
Oogonia w ere  s p h e r ic a l  in shape and  had a d is tin g u ish ab le  
o o sp o re  (P la te  15, F ig s . 1, 2). In m o s t c a s e s  no a n th e rid iu m  w as 
found. In a  few in s ta n c e s  a  tiny  an th e rid iu m  like s tru c tu re  w as ob­
se rv e d  parag y n o u sly  a ttach ed  to  the  oogonium . No g e rm in a tio n  of 
the  sex u a lly  p roduced  s tru c tu re s  w as n o ticed .
M e a su re m en ts  of th e se  s tru c tu re s  a r e  g iven in  T able  VII.
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T ab le  VII. M e asu rem e n ts  of th e  fru itin g  s tru c tu re s  of Iso la te  No. 2, 
p roduced  on su g arcan e  ro o ts .
S tru c tu re s
N um ber of 
m e a su re m e n ts  
m ade
A verage 






S porangia 75 52.96 14.86 27.63 -  76.11
Oogonia 140 20.28 3.79 13.00 -  29.25
O o sp h eres 146 15.51 2.17 9.75 -  21.13
A n th er id ia 9 5.39 2.65 3.25 -  6.70
T e m p e ra tu re  S tud ies 
The r a te  of grow th of the  fungus w as m e a s u re d  a t  d iffe re n t 
te m p e ra tu re s ,  in te rm s  of the d ia m e te r  of the  colony on po tato*agar 
m ed ium . F o u r  re p lic a tio n s  fo r  each  iso la te  and each  te m p e ra tu re  
lev e l w ere  m a in ta in ed . G row th c u rv e s  w ere  d raw n by p lo tting  the 
a v e ra g e  f ig u re s  fo r  each  m e a su re m e n t. G raph  2 and G raph  3 in d ica te  
th a t the  op tim um  te m p e ra tu re s  fo r  grow th  of P .  e ry th ro s e p tic a  and 
the ‘s te r i le  is o la te ’ (Iso la te  2) w ere  21° and  11° C ., re sp e c tiv e ly .
E ffec t of pH of M edium  on G row th 
A s in  the  te m p e ra tu re  s tu d ie s , the  grow th  of th e  two iso la te s  
w as m e a s u re d  in  te r m s  of the  d ia m e te r  of th e  co lo n ies  fo rm ed  a t  d if­
fe re n t pH le v e ls . F o u r  re p lic a tio n s  fo r  each  iso la te  and  e v e ry  pH 
level, w ere  m a in ta in ed . The m ean  of th e  m e a su re m e n ts  of the fo u r 
re p lic a tio n s  w as p lo tted  on a g ra p h  p ap e r and a  cu rv e  w as obtained 
(G raphs 3, 4). The c u rv e s  in d ica ted  th a t the  op tim um  pH le v e ls  fo r  
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w ere  3.9 to  4 .0 .
E ffec t of Soil M o is tu re  on Infection 
Soil m o is tu re  h as  b een  c o n s id e re d  the  m o s t im p o rtan t fa c to r  
fo r  P hy toph tho ra  in fection . A so il m o is tu re  lev e l te s t  w as conducted 
ov er a  two y e a r  p e rio d , uding d iffe ren t v a r ie t ie s .  Loam  so il w as used  
fo r  the  p u rp o se , the  p a r t ic u la r s  of w hich a r e  given in  T ab le  VIII.
T ab le  VIII. P a r t ic u la r s  of the s o il  u sed  in the  m o is tu re  re la tio n sh ip  
e x p e r im e n ts .





T o ta l m o is tu re  holding cap acity : •
G reen  so il b a s is 45.563 37.138
W ater f re e  so il b a s is 46.504 46.586
A m ount of m o is tu re  p re s e n t  in 
g re e n  so il 2.676 13.800
pH of the  s o il  (s te r iliz e d ) 7.130 8.350
The so il u sed  in. thd two te s t s  w as ob tained  f ro m  the sa m e  
f ie ld . It w as found th a t the m o is tu re  p re se n t in s o il  used  in  1953 was 
le s s  than  th a t u sed  in  1954. T h is , how ever, w as held  to  b e  of l i t t le  
im p o rtan ce  s in ce  f r e s h  m o is tu re  le v e ls  w ere  e s ta b lish e d  by fu r th e r  
add ition  of w a te r . The m o is tu re  lev e ls  w ere  ca lcu la ted  on the b a s is  
of the  to ta l  m o is tu re  holding cap ac ity  of th e  so il. The p lan ted  seed  
p ie ce s  w ere  sp lit  open and  exam ined  and th e  ex ten t of d ecay  w as noted 
(P la te  17). A fte r  exam ination , the  t i s s u e s  w ere  p la ted  on ac id ified  
o a tm ea l a g a r .  The r e s u l ts  obtained in  1953 w ith  C .P . 44-101 a r e
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given in  T ab le  DC.
T ab le  IX. R esu lts  of r e - is o la t io n s  of P hy toph tho ra  spp. f ro m  C .P .
44-101 p lan ted  in  in fe sted  so il, m ain ta in ed  a t  d iffe ren t 
m o is tu re  le v e ls  (1953-54).
M o is tu re No. of in te rn o d es
lev e l ‘ Criving P e r  cen t
p e r  cen t P la te d P hy toph tho ra re c o v e ry P a th o g en ic ity
P . e ry th ro s e p tic a
30 4 0 0.00 -
40 6 0 0.00 -
50 6 1 16.67 **
60 5 3 60.00
70 5 3 60.00 ****
80 6 1 16.67 ****
90 3 0 0.00 W.S. + R otten
100 4 0 0.00 W.S. + R otten
S te r ile  Iso la te  (Iso la te  II)
30 5 1 20.00 *
40 6 0 0.00 *
50 6 3 50.00 ***
60 5 3 60.00
70 6 4 66.67
80 5 0 0.00 $*** •
90 3 0 0.00 W.S. + R otten
100 2 0 0.00 W.S. + R otten
C heck
3 6 ' 6 0 0.00 tm
40 4 0 0.00 -
50 6 0 0.00
60 6 0 0.00 -
70 6 0 0.00 -
• 80 4 0 0.00 -
90 3 0 0.00 W.S.
100 2 0 0.00 W.S.
P ath o g en ic ity : -  * -  lim ited
** -  m o d era te***
**** -  se v e re
W.S. -  w a te r soaked
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The d a ta  of T ab le  IX ind ica ted  that the  optim um  m o is tu re  
le v e l fo r  the in fection  of the s ta lk s  w as 60 to  70 p e r  cen t fo r  P . 
e ry th ro se p tic a . O ptim um  r e s u l ts  w ith  the second iso la te  w ere  ob­
ta in ed  a t the 70 p e r  cen t lev e l. It se e m s  th a t a t the  30 p e r  cen t and  
40 p e r  cen t m o is tu re  le v e ls , n e ith e r  of the  o rg a n ism s  w ere  ab le  to  
in fec t th is  v a r ie ty . M agnitude of pa thogen ic ity  of th e  o rg an ism s  
could  not be d e te rm in ed  by c o n s id e rin g  the iso la tio n  r e s u l t s .  At 
th e se  le v e ls , the  s e tts  w ere  co m p le te ly  ro tte n . A lthough the  seed 
p ie c e s  p lan ted  in  c ro c k s  m ain ta in ed  a t  80 p e r  cen t of the m o is tu re  
holding cap ac ity  of the so il show ed in te rn a l d isc o lo ra tio n s  and  o range  
p a tch es  ex te rn a lly , re iso la tio n  of the inocu la ted  o rg a n ism s  w as not 
p o ss ib le .
A s im ila r  ex p e rim en t w as conducted  in 1954 w ith th e  v a r ie ty  
C .P . 36-13 . The ex ten t of in fection  w as noted by th e  exam ination  of 
the sp lit seed  p ie c e s  and the  p e rc en ta g e  of re c o v e ry  of the inocu la ted  
o rg a n ism s . T he r e s u l ts  obtained  a r e  given in  T able  X .
In th is  c a se , P . e ry th ro s e p tic a  and  th e  s te r i le  iso la te , bo th  
seem ed  to  have optim um  pathogen ic ity  a t 60 p e r  cen t m o is tu re  le v e ls . 
H ow ever, a s  ind ica ted  by the  re iso la tio n  p e rc e n ta g e s  the s te r i le  iso la te  
ap p e a red  to  be m o re  pathogenic than P .  e ry th ro s e p tic a i .
C o n sid erin g  the  da ta  p re se n te d  in T ab le  IX, C .P . 36-13 a p ­
p e a re d  to  be m o re  su scep tib le  to  the  o rg a n ism s  th an  C .P . 44-101.
The o rg a n ism s  w ere  in fec tive  even a t  th e  30 p e r  cen t and 40 p e r c en t 
m o is tu re  lev e ls  in the c a se  of C .P . 36-13 . T he s te r i le  iso la te  seem ed  
to  be m o re  pathogenic a t  the  low er m o is tu re  le v e ls .
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T able  X. R e su lts  of re iso la tio n s  of P hy toph tho ra  iso la te s  f ro m
C .P . 36-13 p lan ted  in  in fe s ted  so il m ain ta in ed  a t  d iffe ren t 
m o is tu re  le v e ls . (1954-55)
M o is tu re No. of1 in te rn o d e s
lev e l 
p e r  cen t P la te d
Giving
P h y toph tho ra
P e r  cen t 
re c o v e ry P athog
P h y toph tho ra  e ry th ro s e p tic a
16.67 *
40 7 1 14.29 *
50 7 3 42.86 ***
60 7 4 57.15 ****
70 6 3 50.00
80 5 0 0.00 ***#
90 3 0 0.00 W.S.
100 3 0 0.00 W.S.
S te r ile  Iso la te  (Iso la te  II)
30 6 1 16.67 *
40 7 3 42.86 Jfs*
50 7 3 • 42.86 ***
60 7 5 71.43
70 7 4 57.15 ****
80 5 1 20.00 ***$
90 3 0 0.00 W.S.
100 2 0 0.00 W.S.
C heck
30 6 0 0.00 -
40 4 0 0.00 -
50 6 0 0.00 -
60 6 0 0.00 tm
70 5 0 0.00 -
80 4 0 0.00 W.S.
90 3 0 0.00 W.S.
100 2 0 0.00 W.S.
R otten
R otten
P a th o g en ic ity  -  * -  lim ited
-  m o d e ra te  
**** -  s e v e re  
W .S. -  w a te r  soaked
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M ode of Infection
T he s ta lk s  p lan ted  in  th e  tan k s  f illed  w ith  in fe s ted  so il w ere  
sp lit  open and exam ined . E v e ry  c a se  of in fection  could be  tra c e d  
b a ck  to  th e  nodal reg io n , i r r e s p e c t iv e  of the v a r ie ty  u sed  (P la te s  18, 
19, 20 , 21 ).
To a s c e r ta in  w h eth er o r  not th e  o b se rv ed  n o d a l-d is c o lo ra -  
tio n s  w ere  due to  P hy toph tho ra  spp ., d isco lo re d  t is s u e  f ro m  nodes 
tak en  a t  ran d o m  w as p la ted  on o a tm ea l a g a r . The r e s u l ts  obtained 
a r e  given in T ab le  XI.
T ab le  XI. F req u en c y  of th e  o c c u rre n c e  of P h y to p h th o ra  spp . in  the  
nodal t is s u e s  of c an es  p lan ted  in in fe s led  so il f ille d  in  
tan k s  (1953-54).
P .  e ry th ro se p tic a S te r ile  iso la te C heck
V a r ie tie s
Mo.
nodal
t is s u e s
p la ted






t is s u e s
p la ted






t is s u e s
p la ted




C .P .36-13 18 66.67 23 69.57 7 0.00
C .P .36-105 21 52.38 19 47.37 9 0.00
C .P .4 4 -1 0 1 26 53.85 18 61.11 11 0.00
T o ta l 55 — 60 - - 27 —
A v erag e — 57.63 59.42 — 0.00
The n u m b er of iso la te s  obtained by th e  p la ting  techn ique  in ­
d ica ted  a  high p e rce n ta g e  of re c o v e ry  fo r  bo th  th e  iso la te s . An a v e ra g e  
re c o v e ry  of the inocu la te  o rg a n ism s , v iz . 57.63 p e r  cen t f o r  P . 
e ry th ro s e p tic a  and  59.42 p e r  cen t fo r  th e  s te r i le  iso la te  w as c o n s id e re d .
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a s  su ffic ien t p roo f th a t th e  nodal d isc o lo ra tio n s  w ere  due to  P h y to p h th o ra .
K eeping in view  the  am ount of nodal in fection  obtained in
1 9 5 3 - 5 4  w ith  th re e  v a r ie tie s ,  a n o th e r  ex p e rim e n t w as conducted  in
1954-55 w ith  s ix  v a r ie t ie s  of su g a rc a n e . One and  a  h a lf  m onths a f te r  
p lan ting  th e  seed  p ie ce s  w ere  dug and b its  of t is s u e s  f ro m  the  ro o t 
ban d s and  buds w ere  p la ted  out on o a tm e a l a g a r  in  o rd e r  to  t r a c e  the  
m ethod  of in fec tio n . The r e s u l ts  obtained a r e  g iven in  T ab le  XII.
It is  ev iden t f ro m  the  d a ta  in  T ab le  X II th a t ro o t band t is s u e s  
had a  h ig h e r incidence of the  inocu la ted  o rg an ism s  than  the b u ds. The 
v a r ie ty  C .P . 34-120 p lan ted  in  so il in fe s ted  w ith  th e  s te r i le  iso la te  
show ed a  s lig h t in c re a s e  of bud in fection  o v er th e  in fec tion  th ro u g h  
ro o t band reg io n . H ow ever, in a l l  o th e r c a s e s  th e  in fec tio n  of the 
seed  p iece  w as m uch  h ig h e r th ro u g h  th e  ro o t bands than  th ro u g h  the 
bud. The a v e ra g e  f ig u re s  fo r each  iso la te  ind ica ted  th e  sam e  th ing .
Root band reg ion , th e r fo re , w as a ssu m e d  to  be th e  m a in  poin t of e n try  
of the  o rg a n ism  in to  the s ta lk .
M ethod of Inocu lation
In 1953-54, the  b eh a v io r  of d iffe re n t v a r ie t ie s  of su g a rcan e  
to w ard s  P h y toph tho ra  w as te s te d . Inocu lation  of the  s ta lk  w as done 
by  p u n c tu rin g  a  hole in  th e  s ta lk  and in se r tin g  th e  inocu lum . A t the  
sam e  tim e  in a  p ilo t ex p e rim e n t conducted  in  sm a ll  tan k s  w ith th re e  
v a r ie t ie s  of cane, the  e ffec t of so il in fe s ta tio n  w as s tu d ied . A t the  
end of th e  ex p e rim en t g e rm in a tio n  counts w ere  m ade and  the  t is s u e s  
f ro m  the  p lan ted  cane w ere  p la ted  to  a s c e r ta in  the  m agn itude  of in ­
fec tio n . The r e s u l ts  obtained  a r e  g iven in T ab le  XIII.
T ab le  X II. O ccu rre n ce  of P h y toph tho ra  spp . in  th e  ro o t band and  bud t i s s u e s  of th e  s ta lk s  p lan ted  
in  in fe s ted  s o il .  (1954-1955).
P . e ry th ro se p tic :a S te r ile iso la te C heck
t B uds Root band B uds Root band Buds R oot band
V a r ie tie s * A B A B A B A B A B A B
Co. 290 17 11.76 25 16.0 13 0.00 25 0.0 10 0 15 0
N. Co. 310 18 5.56 25 20.0 18 11.00 25 12.0 11 0 15 0
C .P . 29-320 15 0.00 25 12.0 14 7.14 25 12.0 10 0 15 0
C .P . 34-120 16 0.00 25 4.0 16 18.75 25 16.0 12 0 15 0
C .P . 36-13 16 18.75 25 32.0 16 18.75 25 36.0 12 0 15 0
C .P . 36-105 16 12.5 25 28.0 16 0.00 25 24.0 12 0 15 0














t  N um ber of buds o r  the  nu m b er of ro o t bands p la ted .
* A: -  N um ber p la ted
B : -  P e r  cen t g iv ing P hy toph thora
Ul
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T ab le  X III. B eh av io r of d iffe ren t v a r ie t ie s  of su g a rcan e  p lan ted  in  tan k s  of in fe s ted  s o il  (1953-54)
P .  e ry th ro s e p tic a S te r i le  iso la te C heck
In te rn o d es In te rnodes Inte m o d e s
No. of Per cen t No. of P e r  cen t No. of P e r  cen t
V a r ie tie s
p lan ts








em erg ed p la ted
giving
Phytoph.
C .P . 36-13 3 14 55.56 0 16 62.50 14 8 0.00
C .P . 36-105 12 14 50*00 11 17 41.18 16 8 0.00
C .P . 44-101 8 12 58.33 8 11 45.45 14 8 0.00










H aving p lan ted  equal n u m b ers  of s e tts  in  a l l  c a s e s , on the  
b a s is  of the  g e rm in a tio n  count it w as ev ident th a t the  re a c tio n  of the 
v a r ie t ie s  w as d iffe ren t to w ard s  P hy toph thora  in fection  (P la te  22).
When co m p ared  w ith  th e  check , i t  w as ev iden t th a t the red u c tio n  in 
the  g e rm in a tio n  coun ts of the s ta lk s  p lan ted  i n ‘the  in fested  so il w as 
due to  th e  o rg a n ism s  u sed  fo r  in fe s ta tio n . Iso la tio n  of th e  o rg an ­
ism s  f ro m  the s e tts  p lan ted  in in fe sted  so il showed th a t cane v a r ie t ie s  
could  be  ra te d  on the b a s is  of th e  g erm in a tio n  coun ts w hen supported  
by the  re iso la tio n  p e rc e n ta g e s . H ow ever, the p e rcen tag e  of re iso la tio n  
of P h y to p h th o ra  e ry th ro s e p tic a  fo r  v a r ie ty  C .P . 44-101 w as s lig h tly  
h ig h e r  than  fo r  v a r ie ty  C .P . 36-13.
T aking an  o v e ra ll  p ic tu re  it could be sa id  th a t the  inocu lation  
of the  s ta lk s  by p lanting  th em  in  tan k s  f illed  w ith  in fe s ted  so il w as a 
s a tis fa c to ry  techn ique  to  u se  in  d e te rm in in g  v a r ie ta l  su sc ep tib ility .
A n o th er ex p e rim e n t dea ling  w ith  m ethods of inocu la tion  w as 
conducted  in  the  f ie ld . The e ffec ts  of s o il  in fe s ta tio n  and  s ta lk  in o cu la ­
tio n s  w e re  co m p ared  w ith  each  o th e r and  the check . Two s ta lk s  of 
each  v a r ie ty  fo r  e v e ry  tre a tm e n t w ere  dug, sp lit and  exam ined . The 
ex ten t of ro ttin g  in  th e  s ta lk  w as re c o rd e d  in n u m b ers  f ro m  0 to  4 .
Such ex am in a tio n s  w ere  m ade th re e  tim .es. The r e s u l ts  obtained and 
the m ethod  of ra tin g  u sed  a r e  p re se n te d  in T a b le s  XIV and XV.
C o n sid e rin g  th e  a v e ra g e s  of the  pathogen icity  ra tin g s  of six  
s ta lk s  tak en  tw o a t  a  t im e  fo r  each  v a r ie ty  and  each  iso la te  it can  be 
n o ticed  th a t s ta lk  inocu la tions w ere  co m p ara tiv e ly  m o re  su c c e ss fu l 
th an  the  inocu la tion  by in fe s tin g  the  s o il .  The ex cep tio n s to  th is  
phenom enon a r e  in  c a s e s  of C .P . 29-320 and C .P . 36-105 w ith
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T ab le  XIV. E x ten t of ro ttin g  in  ind iv idual s ta lk s  of d iffe ren t v a r ie t ie s  
of su g a rc an e  u n d e r two m ethods of inocu la tion  in  the  f ie ld . 
C anes p lan ted  on Nov. 27, 1954.
V a rie ty
Sam pling
Date*








in fe s t.
tfo .
inoc.
Co. 290 I 1 1 0, 0 1, 1 2, 3 2, 2
II 1 1 0, 0 2, 2 1, 2 D, 1
m 1 1 0, 1 1, 2 2, 2 0, 2
C .P .29-116 I 1 1 0, 0 1, 1 o, 0 0, 0
n 2 2 1, 2 1, 2 o, 1 0, 2
in 1 2 1, 1 1, 2 o, 0 0, 1
C .P .29-320 I 1 1 1, 3 1, 1 o, 0 0, 0
II 2 2 1, 2 2, 2 1, 2 1 ,1
in 1 2 1, 2 2, 2 1, 2 3, 3
C .P .34-120 i 1 1 0, 0 0, 0 o, 0 0, 0
n 2 3 0, 0 1, 1 o, 0 0, 1
m 2 2 1, 1 1, 1 o, 3 • 1, 1
C .P . 36-13 i 2 2 0, 0 1, 1 1, 1 0, 2
n 1 2 0, 1 1, 1 o, 2 0, 0
m 1 1 2, 2 1, 3 1, 1 1, 1
C .P . 36-105 i 1 1 2, 2 1, 1 o, 4 0, 1
ii 2 2 1, 3 1, 2 3, 3 1, 4
h i 1 1 0, 0 1, 2 o, 3 0, 0
C .P .44-101 i 1 1 0, 1 1, 1 o, 0 0, 0
n 1 2 0, 0 1, 1 o, 0 0, 0
in 1 2 0, 2 2, 2 2, 3 0, 1
C .P .4 7 -1 9 3 i 1 2 0, 0 1, 2 o, 0 0, 0
i i 1 2 0, 0 2, 2 1, 3 1 ,1
i n 1 1 1, 1 1, 3 o, 1 2, 3
C .P . 48-103 i 1 1 o; o 1, 1 1, 3 0, 1
ii 1 1 0, 1 0, 3 o, 1 0, 1
m 1 2 0, 0 2, 2 o, 0 0, 0
♦ I, II, and III r e p re s e n t  ex am in a tio n  of s ta lk s  a f te r  58, 87 and  101 d ay s .
P a th o g en ic ity  ra tin g s  have b een  m ad e  fro m  0 to 4, w ith the fo rm e r  
be ing  le a s t  and  the  la t te r  m o s t s e v e re .
Two s ta lk s  of e v e ry  v a r ie ty  w ere  exam ined  each  tim e .
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T ab le  XV. C o m p ara tiv e  b eh av io r of d iffe ren t v a r ie t ie s  u nder two 
m ethods of in o c u la tio n . (An a v e ra g e  of th re e  o b se rv a ­
tio n s  of T ab le  XIV).
P .  e ry tk ro se p iic a  S te r ile  iso la te
S talk  Soil S talk  Soil
V a r ie tie s  inocu la tion  in fe s ta tio n  inocu la tion  in fe s ta tio n
Co. 290 1.00 0.17 1.50 2.00
C .P . 29-116 1.50 0.83 1.33 0.17
C .P . 29-320 1.50 1.67 1.67 1.00
C .P . 34-120 1.83 0..33 0.67 0.50
C .P . 36-13 1.50 0.83 1.33 1.00
C .P . 36-105 1.33 1.33 1.33 2.17
C .P . 44-JL01 1.33 0.50 1.33 0.83
C .P . 47-193 1.33 0.33 1.83 0.83
C .P . 48-103 1.18 0.17 1.33 0.83
w ith  P . e ry th ro se p tic a  and the s te r i le  s tra in , re sp e c tiv e ly . The av e ra g e  
f ig u re s  fo r  the two m eth o d s of inocu la tions a r e  the sam e fo r  C .P .
36-105 w ith P . e ry th ro s e p tic a . T h ese  r e s u l ts  in d ica te  th a t s ta lk  inocu­
la tio n  by b o rin g  a  hole in to  th e  s ta lk  and in se r tin g  th e  pathogen in to  it 
is  m o re  e ffec tiv e  th an  sp read in g  the  inoculum  in the  fu rro w s  p r io r  to  
p lan ting .
T e s tin g  V a rie tie s  
In a  fie ld  t r i a l  conducted  in 1953-54, 19 v a r ie t ie s  w ere  te s te d  
fo r  th e ir  re a c tio n  to w ard s  P hy toph tho ra  su sc ep tib ility . Inoculation  w as 
done by  b o rin g  a  hole in to  the s ta lk  and in se r tin g  th e  inocu lum . The
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ex am in a tio n s  w e re  m ade a t  th re e  d iffe re n t t im e s . E v e ry  tim e  a  
sam p le  of two s ta lk s  w as dug, sp lit  long itud inally  and the  ex ten t of 
ro ttin g  w as re c o rd e d  in  n u m b ers  f ro m  1 to  5. The r e s u l ts  obtained  
and  m ethod  of ra tin g  u sed  a r e  g iven in  T ab le  XVI.
The da ta  in  T ab le  XVI show s a  h ig h e r pa thogen ic ity  fo r  the
s te r i le  iso la te  a s  co m p ared  to  P . e ry th ro s e p tic a  fo r  e lev en  v a r ie t ie s .
T he opposite  is  t ru e  fo r  th e  o th er eigh t v a r ie t ie s .  C .P . 34-120,
*
C .P . 44-101 and C .P . 47-193 seem ed  to  b e  m o s t su scep tib le  to 
P . e ry th ro s e p tic a . The v a r ie t ie s  C .P . 48-103, C .P . 47-193 and 
Co. 290 a p p e a re d  to  be m o st su scep tib le  to  the  s te r i le  iso la te . On 
the o th er hand, C .P . 50-15, C .P . 50-25 and  C .P . 51-21 w ere  m o st 
r e s is ta n t  to  P . e ry th ro s e p tic a , w hile C .P . 50-40, C .P . 50-37 and 
C .P . 50-21 w ere  m o st r e s is ta n t  to  the  s te r i le  iso la te . T ak ing  the  
a v e ra g e  of th e  re a c tio n s  fo r  both  the  iso la te s , C .P . 50-15 and C .P . 
51-21 can  be ca lled  the  m o s t r e s is ta n t  and  C .P . 48-103 and  C .P . 47-193 
the  m o st su scep tib le  am ong th e  v a r ie t ie s  te s te d .
E ffec t of R atoon Stunting V iru s  on th e  S u scep tib ility  of 
the  C an es  to  Pbiytophthora sp p .
The d e g ree  of su sc e p tib ility  of d iffe re n t v a r ie t ie s  t r e a te d  w ith 
ho t a i r  a t  54° C . fo r  e ig h t h o u rs  and u n tre a te d  can es  w as d e te rm in e d  
by  evalua ting  the ex ten t of sp re a d  of the d is e a s e  in th e  p lan ted  s ta lk s  
subsequen t to  inocu la tion . T he ex ten t of sp re a d  of the  d ise a se  w as 
r a te d  f ro m  0 to  4. 'Z ero*  denoted no in fec tion  a t  a l l  and ‘four* in d i­
c a te d  ro ttin g  in  a t le a s t  fo u r in te rn o d e s , th e  m ax im um  o b se rv ed  in  
th is  e x p e rim e n t. The tre a te d  c an es  w ere  p re su m ab ly  f r e e  f ro m  ra to o n  
stun ting  v iru s  w hile th e  u n tre a te d  ones w ere  a s su m e d  to  be h a rb o rin g
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T ab le  XVI. R e la tiv e  su sc e p tib ility  of d iffe re n t v a r ie t ie s  of su g arcan e  
to  P h y toph tho ra  in fection , a s  noted  on ind iv idual s ta lk s .
V a r ie tie s
P . e ry th ro s e p tic a S te r ile  iso la te A verage  
of bothI t l i n  a.ye rage! I n m Average
C .P .34-120 2,4 - 4,4 3.50 1,2 1,2 3,3 2.00 2.75
C .P .4 3 -4 7 2,2 2,2 1,2 1.83 1,2 - - 1.50 1.66
C .P .44-101 3,3 - 3,4 3.25 2,4 4,4 2,2 3.00 3.13
C .P .4 7 -1 9 3 4,5 2,2 - 3.25 4,4 4,4 2,2 3.33 3.29
C .P .4 8 -1 0 3 1,2 4,4 2,3 2.67 4,4 4,5 - 4.25 3.46
C .F .50 -11 2,3 1,1 3,3 2.17 - mm - aa 2.17
C .F .5 0 -1 5 1,1 1,1 1,2 1.15 1,2 - - 1.50 1.33
C .P .5 0 -2 3 1,1 3,3 1,1 1.67 1,2 2,3 3,3 2.33 2.00
C .P .50-25 1,2 - 1,1 1.25 1,1 2,3 2,3 2.00 1.63
C .P .50-37 1,1 2,2 3,3 2.00 1,1 1,1 2,2 1.33 1.67
C .P .50-39 4,5 2,2 2,2 2.83 2,3 2,3 4,4 3.00 2 .9 2
C .P .5 0 -4 0 2,2 2,2 2,2 2.00 1,2 1,1 1,1 1.17 1.59
C .P .50-41 2,2 3,3 2,3 2.44 2,3 1,2 2,3 2.17 2.31
C .P .51-13 2,2 2,2 3,3 2.22 1,2 2,2 3,3 2.17 2.20
C .P .51-21 2,2 1,1 1,1 1.33 1,1 1,1 2,2 1.33 1.33
C .P .51-24 2,3 2,2 1,2 2.00 1,1 1,2 2,2 1.47 1.75
C .P .5 1 -2 7 2,3 2,3 1,2 2.17 2,3 3,3 3,3 2.67 2.42
Co. 290 1,2 1,2 3,3 2.00 2,2 3,4 4 ,4 3.17 2.59
N .Co. 310 1,1 1,1 2,3 1.50 1,1 2,2 - 1.50 1.50
I O b serv a tio n s  m ade on F e b ru a ry  20, 1954 .
II O b se rv a tio n s  m ade on M arch  26, 1,954.
Ill O b se rv a tio n s  m ade on M ay 3, 1954.
P a th o g en ic ity  ra t in g s :  1 -5 .
1: in d ic a te s  th a t only the  in te rn o d e  w ith  the point of inocu la tion  w as 
d isc o lo re d . 5: com ple te  s ta lk  ro tte n .
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the  v iru s .  Only the  s te r i le  iso la te  w as u sed  fo r  the in fe s ta tio n  of th e  
s te r i le  so il. T he r e s u l ts  ob tained  a r e  g iven  in  T able XVII.
C o n sid erin g  the  a v e ra g e  su sc e p tib ility  f ig u re s , v a r ie t ie s  
Co. 290, C .P . 29-320, and C .P . 34-120 ap p e a red  to  b e  m o re  su scep tib le  
* to  P h y toph tho ra  spp. when not t r e a te d . In o th e r w ords, if i t  was 
a ssu m e d  th a t the  v iru s  w as p re se n t in  th e  u n tre a ted  s ta lk s , the 
ev idence seem ed  to  in d ica te  th a t i ts  p re se n c e  had som eth ing  to  do 
w ith  th e  in c re a se d  su sc ep tib ility  of the  seed  can e  to P h y toph tho ra  ro t.  
T he u n tre a te d  s ta lk s  of C .P . 29-320 w ere  found to  be 10.28 tim e s  
m o re  su scep tib le  th an  the  tr e a te d  ones.
H ow ever, an  a lto g e th e r  d iffe ren t s itu a tio n  w as no ticed  w ith  
v a r ie ty  C .P . 36-105, in  w hich the tre a te d  can es  w ere  2.35 t im e s  m o re  
su sc e p tib le  th an  the u n tre a te d  ones.
On the  o ther hand, the  t re a te d  can es  p lan ted  in  u n in fested  
so il showed m o re  d isc o lo ra tio n  than  th o se  w hich w ere  u n tre a ted  and 
s im ila r ly  p lan ted . At the sam e  tim e  it should be  noted that the av e rag e  
f ig u re s  fo r  the can es  p lan ted  in u n in fested  so il w ere  obtained fro m  a  
m uch  s m a lle r  n u m b er of s ta lk s . If we c o n s id e r  that th e  d isc o lo ra tio n s  
in  the  t r e a te d  can es  w ere  a ls o  due to  som e c a u se s  o th e r th an  the in ­
fec tio n  by P h y toph tho ra , th e  a v e ra g e  su sc e p tib ility  f ig u re s  fo r  the 
t re a te d  can es  would be  low ered  fu r th e r .
T ab le  XVTI. R e la tiv e  d e g ree  of su sce p tib ility  of ind iv idual s ta lk s  of su g a rc an e  to  P hy toph tho ra  in fection  
a f te r  tre a tm e n t fo r  ra to o n  stun ting  v iru s .*
V a r ie tie s
In fested  S oil . U nin iested  Soil .
T re a te d U n trea ted T re a te d U n trea ted
D eta ils  f o r  
e ach  s ta lk A verag e
D eta ils  fo r  
each  s ta lk A verage
D e ta ils  fo r  
e ach  s ta lk A verage
D eta ils  fo r  
each  s ta lk A verag e
C o. 290 o»o,0,1, 1.12 9,0 ,1 ,2 , 1.38 0,0,1, 0.60 0,0, 0J00
1 ,1 .2 ,4 2 ,2 ,4 ,R 2,R R ,R
C .P .29-320 0,0 ,0 ,0 , 0.25 1 ,1 ,2 ,3 , 2.57 0,1,1, 1.00 0,0, 0.50
0,0,1,1 3 ,4 ,4 ,R 2 1,1
C .P .34-120 0,0 ,1 ,2 , 1.63 1 ,1 ,2 ,2 , 1.75 0,0,0, 0.25 0, 0, 0.50
2 ,2 ,2 ,4 2 ,3 ,3 ,R 1 1.1
C .F .36 -105 4 ,4 ,4 ,4 , 4.00 0 ,0 ,1 ,2 , 1.71 0,0,1, 0.75 0,0, 0.00
4,4 2 ,2 ,2 ,3 • 2 0,0
R -  deno tes th a t the  p a r t ic u la r  s ta lk  had re d  ro t .
P a th o g en ic ity  ra tin g s  w ere  m ade fro m  0 to  4 . The fo rm e r  denoted neg lig ib le  ro ttin g  and  the la t te r  
com ple te  ro ttin g  of the s ta lk s .
* T re a te d  can es : -  54° C . f o r  8 h o u rs  in  1953-54.
DISCUSSION
D uring the  c o u rse  of s tu d ie s  fo r  v a rio u s  fa c to rs  a ffec ting  
su g a rcan e  c u ltu re , the  e ffec t of en v ironm en t and w e a th e r has  been  
co n s tan tly  u nder o b se rv a tio n . In L ou isiana it h as  b een  no ticed  r e ­
pea ted ly  th a t d u rin g  th e  y e a r s  w hich have w et and cold  w in te r  the 
y ie ld s  have been  c o n s id e ra b ly  red u ced . In such  cond itions seed  
c an es  fa iled  to  g e rm in a te  re su ltin g  in  gappy s tan d s o r even  co m ­
p le te  s tand  f a i lu re s .  A t f i r s t  r e d  ro t and  then  ro o t ro t,  w ere  sa id  
to  be th e  cau se  of such  f a i lu re s .  R esu lts  of p rev io u s  w o rk e rs  have 
suggested  th a t re d  ro t often  had an  im p o rtan t p a r t  in  s tand  f a i lu r e s .  
The fungus invaded the s ta lk s  u nder a d v e rse  cond itions fo r  cane 
g ro w th . The fungus d e s tro y ed  the s ta lk  and  buds, re su ltin g  in  poor 
s tan d s . It w as shown by  Steib (45) th a t la ten t in fec tion  by th e  re d  ro t 
fungus o c c u rre d  d u rin g  the grow ing seaso n  and  th e  seed  p lan ted  had 
been  invaded by the re d  ro t  fungus b e fo re  p lan ting .
W ith th is  knowledge a t  hand, m o s t of the s tand  tro u b le s  
w ere  a ttr ib u te d  to  re d  ro t .  T h is  concep t w as re v ise d  in  1948, when 
Steib and C hilton  (46) re p o rte d  P hy toph tho ra  spp . a s  cau sin g  con ­
s id e ra b le  d e te r io ra tio n  of seed  can es  u n d er c e r ta in  co n d itio n s.
The sudden fa ilu re  of a  p ro m is in g  v a r ie ty  su ch  a s  C .P . 36-13 
due to  unexp la inab le  c a u se s  in sp ire d  new r e s e a rc h .  A s a  r e s u l t  of 
su rv e y s  m ade in  a r e a s  having stand  fa ilu re s , Steib and  C h ilton  (46, 47) 
iso la te d  th re e  d iffe ren t P h y co m y ce tes . A t t im e s  they  w ere  ab le  to
67
68
iso la te  a l l  th re e  f ro m  the sam e  d ise a se d  s ta lk . Two of th e se  w ere  
c h a ra c te r iz e d  by the p rod u ctio n  of oogonia and  a n th e r id ia  on o a t­
m e a l and  c o rn m e a l a g a r  m ed ia . In one of th e se  the  a n th e rid iu m  w as 
found to  be am phigynous and rem a in e d  tig h tly  c la sp ed  a ro u n d  the  
s ta lk  of the  oogonium . The o th e r iso la te  w as d iffe re n tia ted  f ro m  
th is  one by  th e  fac t th a t th e  an th e rid iu m  produced  w as of paragynous 
ty p e . The fungus w ith am phigynous a n th e r id ia l  a tta c h m e n t w as 
iden tified  and w as known a s  “ P y th iu m -lik e  P h y to p h th o ra .”  A p a rt 
f ro m  th e se  two an o th e r  P hycom ycetous iso la te  w as v e ry  freq u en tly  
ob tained . It did not p ro d u ce  any  kind of fru itin g  s t ru c tu re s .
D uring  the su rv e y s  of cane a r e a s  m ade in the  y e a r s  1953,
1954 and 1955, the  t i s s u e s  f ro m  u n g erm in a ted  s ta lk s  of d iffe re n t 
v a r ie t ie s  w ere  p la ted . P .  e ry th ro s e p tic a  and  the  ‘s te r i le  is o la te ’ 
w ere  v e ry  freq u en tly  iso la ted  f ro m  the t i s s u e s  of th e  d ise a se d  ca n e s . 
The s tr a in  d e sc rib e d  a s  “ P y th iu m -lik e  P h y to p h th o ra”  w as n ev e r 
found.
A m ong th o se  iso la ted , P . e ry th ro s e p tic a  w as e a s ily  re c o g ­
n izab le , due to  th e  am phigynous a n th e r id ia  a ttach ed  to  la rg e  oogonia 
p roduced  on o a tm ea l a g a r .  It p roduced  p y rifo rm , ligh t yellow  sp o ran g ia  
when b lo ck s  of p ea -in fu s io n  a g a r  on w hich th e  fungus w as grow ing w ere  
t r a n s f e r r e d  to  s te r i le  w a te r . S a n c h e z -N a v a rre tte  (48) u sed  co rn m e a l 
a g a r  in  p lace  of p ea -in fu s io n  a g a r  to  obtain  s im ila r  r e s u l t s .  P re v io u s  
s tu d ie s  about th e  second iso la te  ind ica ted  i ts  co m p le te  s te r i l i ty  (47, 48). 
T h is  iso la te  w as grow n on v a rio u s  m ed ia  and  in  no c a s e  w ere  sp o ran g ia  
o r  oogonia o b se rv ed . H yre  and Cox (30) induced sp o ra n g ia l fo rm a tio n  
by flooding the c u ltu re s  w ith  s u c ro se  so lu tio n . C onsequently , d iffe ren t
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s tre n g th s  of s u c ro se  so lu tions w ere  t r ie d  w ithout any s u c c e ss .
L eonian (33) w orked  w ith a  nu m b er of sp e c ie s  of P h y to p h th o ra . F o r  
obtaining sp o ran g ia  he inocu la ted  f le sh y  f ru i ts .  The sp o ran g ia  w ere  
fo rm ed  on the su rfa ce  of the  decay ing  f ru i ts  a f te r  a  few  day s, in  the  
m o is t c h a m b e rs . T h is  techn ique  d id  not w ork  w ith  th is  iso la te .
W orking w ith P .  c innam om i R ands, M e h rlich  (41) incubated  
fungus m y ce liu m  in  aqueous leach a te  of the  fie ld  so il and  w as ab le  
to  obtain an  abundant p ro d u c tio n  of sp o ran g ia . A utoclaving  the 
leach a te  lim ited  the  zoo sp o ran g iu m  p ro d u c tio n . A ddition of P e t r i 's  
so lu tion  to  n o n -s te r i le  so il le ach a te  gave good r e s u l t s .  He did not 
find any c o r re la tio n  betw een  th e  pH of th e  so il le ach a te  and th e  p ro ­
duction  of zo o sp o ran g ia . It w as p o stu la ted  th a t fa c to rs  a s so c ia te d  
w ith  the p re se n c e  of m ic ro o rg a n ism s  of the fie ld  s o ils  s tim u la te d  the 
sp o ran g ia l p ro d u c tio n . Soil le a c h a te s , n o n -s te r i le ,  s te r i le  and 
m odified  w ith  P e t r i ’s so lu tion  w ere  t r ie d  w ith  the ‘s te r i le  i s o la te . ’
In no c a se  w as any sp o ran g iu m  fo rm ed . N o n -s te r ile  so il leach a te , 
h ighly  reco m m en d ed  by M eh rlic h  (41) seem ed  to  be a  g re a t so u rce  
of con tam ination  a s  b a c te r ia  developed abundantly  in  th e  liqu id .
Sudden changes in te m p e ra tu re  did  not seem  to  have any  e ffec t 
on th is  s tr a in  a s  f a r  a s  the  sp o ra n g ia l p ro d u ctio n  w as co n ce rn ed . The 
m em b ran e  techn ique developed by D riv e r  and W h eele r (15) w as not 
e ffec tive  when the s te r i le  s tr a in  w as grow n w ith  P . e ry th ro s e p tic a  o r 
P .  in fe s ta n s . It is  qu ite  p o ss ib le  th a t any se x -h a rm o n e s  p roduced  by 
th e se  two fru itin g  fungi m ig h t not be the  sam e  a s  th o se  re q u ire d  by 
th e  s te r i le  s tra in .
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The M /100  p o ta ss iu m  n itra te  so lu tion , su g g ested  by Leonian  
(34) w as t r ie d  a t  d iffe re n t te m p e ra tu re s .  It seem ed  to  have a n  a c ­
c e le ra tin g  e ffec t on th e  ch lam y d o sp o re  p roduction , a lthough  no 
sp o ran g ia  w ere  fo rm ed . Low te m p e ra tu re s  have been  found to  be 
b e t te r  su ited  fo r  sp o ra n g ia l p ro d u c tio n  in  P .  in fe s ta n s . The 's t e r i l e  
i s o la te ’, how ever, failed to  p ro d u ce  any sp o ran g iu m . The ch lam y d o - 
sp o re s  p roduced  a t  th e se  te m p e ra tu re s  (4° C. to  1,1° C .) w ere  m uch 
la r g e r  th an  th o se  p roduced  a t  ro o m  te m p e ra tu re .  P e t r i ’s so lu tion  
seem ed  to  e x e r t  a  s tim u la tin g  e ffec t on th is  iso la te . The ch lam y d o - 
s p o re s  p roduced  by th e  fungus in th is  so lu tion  a t  low te m p e ra tu re s  
w ere  qu ite  la rg e  and in  c e r ta in  c a s e s  w ere  m a lfo rm ed  (P la te  12,
F ig . 2).
Since th is  fungus in h ab ita ted  the  s o il  and  a ttack ed  the seed  
cane, it w as thought th a t su g a rc an e  ro o ts  m igh t be a  su itab le  m ed ium  
fo r  th e  p ro d u c tio n  of f ru itin g  s t r u c tu r e s .  Inocu lation  of su g arcan e  
ro o ts  re su lte d  in  the p ro d u c tio n  of both  a se x u a l and sex u a l s tr u c tu r e s .  
T h ese  w e re  m e a su re d  and  th e  freq u en cy  of each  m e a su re m e n t w as 
noted  (G raph 6). P y r ifo rm  sp o ran g ia  w ere  o b se rv ed  s ing ly  o r in  p a ir s ,  
a t  th e  tip  of hyphae. In c e r ta in  c a s e s  p ro life ra tio n  of the sp o ran g ia  
w as su g g ested . New sp o ran g ia  a p p e a red  to  be develop ing  w ith in  em pty  
sp o ran g ia  in  som e c a s e s  (P la te  13, F ig . 9). G erm in a tio n  by th e  p ro ­
duction  of m o tile  z o o sp o re s  w as o b se rv ed . P y r ifo rm  s tru c tu re  of the  
sp o ran g ia , b ran ch in g  in the  sp o ran g io p h o res , g e rm in a tio n  by p ro d u c ­
tio n  of z o o sp o re s , show ed th a t the  so -c a lle d  's t e r i l e  is o la te ’ w as a  
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The p rod u ctio n  of sex u a l b o d ies  s ta r te d  a t  a  tim e  when 
sp o ran g ia  p rod u ctio n  w as a lm o s t s topped . O r, i t  m ay  a lso  be sa id  
th a t when the oogonial p ro d u c tio n  s ta r te d  the  a se x u a l p rod u ctio n  w as 
s topped . It m igh t have b een  due to  fo rm a tio n  of som e h o rm o n es  u n ­
fav o rab le  fo r  the  p ro d u c tio n  of sp o ra n g ia . D uring  the  exam ination  
and  m e a su re m e n t of about a  hundred  and fifty  oogonia th e re  w ere  only 
n ine such  c a s e s  in  w hich it could  be sa id  th a t the s tru c tu re  p a ra g y -  
n o u sly  a ttach ed  w as a n  a n th e rid iu m . T h is  s tru c tu re  w as v e ry  sm a ll 
and  m igh t have b een  som eth ing  e lse  b e c au se  of i ts  v e ry  in freq u en t 
o c c u rre n c e . It is  a  p o ss ib ility  th a t th is  sp e c ie s  m ight be h e te ro th a llic  
and  th a t only in  th e  p re se n c e  of a n o th e r  co m p atib le  s tr a in  could  it be 
induced to  p roduce  p e rfe c t sex u a l b o d ies . S an ch ez -N av a re tte  (48) 
ob tained  th is  s te r i le  iso la te  f ro m  d iffe ren t lo c a lit ie s  and  grew  it 
w ith  the o th e rs  in  a l l  p o ss ib le  co m b in a tio n s. He did not find  any  
f ru itin g  s tr u c tu r e s  in any c a s e .  H ow ever, when d iffe re n t co m b in a­
tio n s  w ere  inocu lated  in to  the  cane ro o ts , p e rfe c t and  co m p le te  s tru c tu re  
w ere  obtained, th e re b y  fa c ilita tin g  th e  id en tifica tio n  of th is  sp e c ie s .
T he p ro d u c tio n  o f .fru itin g  b o d ies  w as o b se rv ed  only on tw o 
of the  th re e  v a r ie t ie s  t r ie d ,  n am ely  Co. 290 aqd C .P . 36-13 . The 
iso la te  d id  not fo rm  any  s tru c tu re s  on the ro o ts  of C .P . 36-105, a l ­
though a l l  th re e  w e re  tre a te d  in  th e  sam e  m a n n e r . K eeping in  view 
th a t C .P . 36-105 is  a  v a r ie ty  r e s is ta n t  to  P h y toph tho ra  ro t  it m ay  be 
c o n s id e re d  th a t th e  o rg a n ism  is  not hb le  to  e s ta b lis h  o r  m a in ta in  
i ts e lf  in  the  ro o ts .
W ith a  view to  le a rn in g  m o re  abou t th e  ep idem io logy  in
I
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d e ta il, ex p e rim e n ts  with, te m p e ra tu re , pH and m o is tu re  re la tio n sh ip s
w ere  conducted . T e m p e ra tu re  s tu d ies  showed th a t P hy toph tho ra
e ry th ro se p tic a  grew  b e s t  a t  21° C . A t 28° C . a f te r  10 days the  ra p id
o
r a te  of grow th  w as a lm o s t s topped . A fte r  a  s im ila r  in te rv a l a t  11 C. 
the r a te  of grow th  seem ed  to  be  in c re a s in g . A t 1° C . and 37° C . no 
grow th w as o b se rv ed . T ra n s fe r s  f ro m  p la te s  m ain ta in ed  a t th e se  
te m p e ra tu re s  showed th a t the fo rm e r  te m p e ra tu re  only checked  the 
grow th  w h ereas  th e  la t te r  killed the  o rg a n ism .
F o r  the s te r i le  iso la te  11° C. seem ed  to  be the  optim um  
te m p e ra tu re  fo r  grow th . A t th is  te m p e ra tu re  p ro fu se , fluffy and 
stead y  grow th  w as exh ib ited . A t 28° C . the fungus s ta r te d  grow ing 
rap id ly , bu t a f te r  e igh t days the  r a te  su b sid ed . A t 37° C ., g row th  
could  be m e a su re d  u n til the fifth  day a f te r  seed ing . It th en  stopped 
a lto g e th e r  and  p la te  t r a n s f e r s  showed th a t the fungus w as k illed .
The s tu d ie s  w ith  pH in d ica ted  th a t the  optim um  le v e l fo r  both  
iso la te s  w as pH 4.00 . At pH 2.1 the iso la te s  d id  not grow  a t  a l l .
Beyond 4.0 the  grow th  r a te  tended  to  r e ta rd  w ith  an  in c re a s e  in  pH;
A t lev e ls  betw een pH 6.3 and 6.6, aga in  an  a c c e le ra tio n  of grow th  w as 
n o ticed . A t n e u tra lity  and  beyond th a t th e  grow th  w as neg lig ib le .
S ince bo th  the  iso la te s  re q u ire d  the  sam e optim um  pH re q u ire m e n ts , 
i t  a ffo rd ed  an  exp lanation  fo r  finding the  tw o iso la te s  a t  the sam e  lo ca ­
tio n .
The so il m o is tu re  re la tio n sh ip  h a s  been  r ig h tly  c o n s id e re d  
a s  a  v e ry  im p o rtan t fa c to r  by  p rev io u s  w o rk e rs  (47, 48). N e ith e r of 
the  two iso la te s  w ere  pathogenic on C .P . 44-101 a t  30 p e r  cen t and
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40 p e r  cen t m o is tu re  le v e ls , a lthough  th e  iso la te s  w ere  ab le  to  in fec t 
C .P . 36-13 a t  th e se  m o is tu re  le v e ls . T h e re  w as the  su g g estio n  th a t 
d iffe re n t v a r ie t ie s  had d iffe re n t m o is tu re  lev e ls  a s  th e ir  lim itin g  
f a c to rs  fo r  in fection .
A lthough th e  seed  p ie c e s  m a in ta in ed  a t  80 p e r  cen t m o is tu re  
le v e l showed e x te rn a l and  in te rn a l  sym ptom s th e  p e rcen tag e  of r e -  
iso la tio n s  of th e  inocu la ted  fungi rem a in ed  v e ry  low . T h is  m igh t be 
a ttr ib u te d  to th e  fa c t th a t w ith  su ch  an  am ount of av a ilab le  w a te r  the 
o rgan ic  m a t te r  p re se n t m igh t have b een  a  h o s t fo r  a  m u ltitu d e  of 
b a c te r ia  and  y e a s ts .  T h is  con tam in a tio n  m ig h t have p rev en ted  the 
re iso la tio n  of th e  pathogen  w hich in fec ted  the  seed  p iec e s  f i r s t .  A t 
90 p e r  cen t and 100 p e r  cen t m o is tu re  le v e ls  th e  seed  p ie c e s  w ere  
bad ly  d e te r io ra te d .
If one c o n s id e rs  the o c c u rre n c e  of s ta n d -fa ilu re s  in  the  ligh t 
of th e  above m en tioned  find ings, one can  get a  b e t te r  u n d erstan d in g  of 
the  p ro b le m . D isea se  su rv e y s  show ed th a t in c e r ta in  a r e a s  and  in 
c e r ta in  y e a r s ,  the  incidence of P h y toph tho ra  in  the  u n g erm in a ted  
se ed  can es  w as v e ry  high. Red ro t  w as not a lw ays the  so le  cau se  
of stand  f a i lu r e s .  When ra in fa l l  in  th e  w in te r  m onths exceeded  the 
n o rm a l, th e  y ie ld s  tended  to  go down and the  inc idence  of P h y toph tho ra  
w ent up. A s shown by the  su rv ey  r e s u l ts ,  th e  sam e  th ing happened in  
1954. In the  sp rin g  of 1954, gappy s tan d s w e re  o b se rv ed  in  a  num ber 
of p la c e s . In 1955, the w in te r  ra in s  w ere  su b -n o rm a l and  P h y toph tho ra  
w as obtained f ro m  only th re e  p la c e s . T he stand  of su g a rca n e  in 
g e n e ra l w as good.
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The lo ca tio n s  of the p lan ta tio n s  w here  the s tand  fa i lu re s  
due to  P hy toph tho ra  have been  com m on d u rin g  the la s t  th re e  y e a r s  
m ay  be seen  on the m ap  of L ou isiana  (Page 76). It can  be o b serv ed  
th a t th e se  p la ce s  a r e  along  the  A tchafa laya  R iv e r, a t  Bayou Teche 
and Bayou L afo u rch e . A few p lac e s  m ay  be found in  the  M iss is s ip p i 
D elta . W ith such  la rg e  w a te r  r e s e r v o i r s  n ea rb y , the  w a te r  tab le  
w ould n a tu ra lly  be h igh. T h is  w ould p rov ide  a n  optim um  m o is tu re  
le v e l fo r  P hy toph tho ra  to  in fec t seed  p ie ce s , e sp e c ia lly  th o se  w hich 
happen to  be p lan ted  below  the m id d le s . T h ese  s tu d ie s  seem  to  
in d ica te  th a t in y e a r s  of h igh ra in fa l l  in th e  above m en tioned  a r e a s ,  
so il  m o is tu re  in the im m ed ia te  v ic in ity  of th e  seed  p iece  was- a p ­
p a re n tly  su itab le  fo r  P hy toph tho ra  in fection , w hich cau sed  s tand  
f a i lu re s .
It w as o b se rv ed  th a t su ch  cond itions when com bined  w ith  low 
te m p e ra tu re s  re su lte d  in w id esp read  s tand  tro u b le . T e m p e ra tu re  s tu d ie s  
have shown th a t bo th  iso la te s  re q u ire d  a  low optim um  te m p e ra tu re  fo r  
g row th . Am ong the  two, the s te r i le  s tra in , w hich has  b een  p rev io u sly  
re p o rte d  (48) and  p re se n tly  found to  be m o s t pathogenic, w as found to  
re q u ire  a  v ery  low te m p e ra tu re  of 11° C. fo r  stead y  grow th . The 
optim um  te m p e ra tu re  fo r  grow th of P .  e ry th ro se p tic a  w as found to  be 
21° C. w hich w as a lso  su b -n o rm a l. Thus th e  o b se rv ed  d e le te r io u s  
e ffec ts  du rin g  the  co ld  s p e ll  can  v e ry  w ell be exp lained . A ll the 
ev idence seem ed  to  in d ica te  th a t the  leng th  of p e rio d  th ro u g h  w hich 
the cold  sp e ll la s te d  and  the  am ount of ra in fa l l  d u rin g  the w in te r  m onths 
p robab ly  w ere  re sp o n s ib le  fo r  th e  in c re a se d  in c idence  of P hy toph tho ra
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in fec tio n  w hich w as re sp o n s ib le  fo r  the stand  tro u b le s  ex p erien ced  
d u rin g  w et cold  w in te rs  of re c e n t y e a r s .
B oth iso la te s  w ere  found to  grow  w ell in  a c id  m ed ium . 
T h e re fo re , s o ils  w ith  n e u tra l o r  a lk a lin e  re a c tio n  should be u n fav o r­
a b le  fo r  the  grow th  of th e se  o rg a n ism s . In b la c k  heavy so ils  r ic h  in  
o rg an ic  m a t te r  and high in  so il m o is tu re , the pH ten d s  to  go down due 
to  m ic ro b ia l  ac tiv ity , th e reb y  c re a tin g  a  favorable  env ironm en t fo r  
P h y to p h th o ra  spp .
The e x p e r im e n ta l r e s u l ts  showed th a t the p lace  of e n try  of 
th e se  o rg a n ism s  in to  the  su g a rcan e  s ta lk s  w as th ro u g h  th e  nodal 
re g io n . The can es  obtained fro m  the  f ie ld s  in d ica ted  the sam e  thing 
in  c a s e s  of e a r ly  in fection . In a n o th e r ex p e rim en t conducted  w ith a 
n u m b er of v a r ie t ie s ,  i t  w as no ticed  th a t on a n  a v e ra g e  the o rg a n ism s  
w ere  re iso la 'ted  m o re  freq u en tly  f ro m  the  ro o t band reg io n  th an  fro m  
th e  b u d s. T h is  would suggest th a t the  p lace  of e n try  of th e se  fungi 
w as th ro u g h  the  ro o t p r im o rd ia . M ost p ro b ab ly  the  m in u te  c ra c k s  
fo rm e d  in  the s ta lk  a t  e a r ly  s ta g e s  of ro o t developm ent p ro v id ed  an  
e a sy  avenue of e n try  fo r  the pathogens. The ab ility  of the  ‘s te r i le  
is o la te ' to  sp o ru la te  on the  young ro o ts  ind ica ted  an  a ffin ity  of the 
fungus fo r  th e  ro o ts , p o ssib ly  due to  n u tr itio n a l o r en zy m atic  f a c to rs .  
An o rg a n ism  grow ing on the young ro o ts  m igh t obtain  an e a sy  e n try  
th ro u g h  m inu te  c ra c k s  in  the ro o ts .
On the  o th e r hand P hy toph tho ra , being  a  w eak p a ra s i te ,  m ay  
b e  expected  to  e n te r  into the  s ta lk s  e a s ily  th ro u g h  the  soft bud a s  w ell. 
F ie ld  o b se rv a tio n s  have ind ica ted  th a t fa c t.
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D uring  the ex p e rim en t it w as qu ite  p o ss ib le  th a t the e n try  
of th e se  fungi into th e  s ta lk s  m igh t have b een  th ro u g h  th e  buds. T h is  
would have re su lte d  in  the  decay  of the bud, th e re b y  m aking  r e i s o la ­
tio n  d ifficu lt. A no ther p o ss ib ility  w as th a t follow ing th e  in fection  
th ro u g h  the  bud, the o rg an ism s  m igh t have sp re a d  th roughou t the 
nodal t i s s u e s .  Upon p la tin g  p ie ce s  of the ro o t band reg io n  the  in fec ted  
t is s u e s  f ro m  u n d ern ea th  the  ro o t band reg io n  m ig h t have been  p la ted  
a long  w ith the  ro o t band t i s s u e s ,  re su ltin g  in the iso la tio n  of the  fungus. 
T h is  would lead  one to  th ink  th a t the  pathogen w as iso la te d  f ro m  the  
ro o t reg io n  w hile a c tu a lly  the fungus w as in  the t i s s u e s  below  the  ro o t 
reg io n . F u r th e r  in v estig a tio n s  a r e  n e c e s s a ry  to  find  out co n c lu siv e ly  
the p lace  of e n try .
Inoculation  of s ta lk s  b y  p lanting  th em  in in fe s ted  s o il  p roved  
to  be a  v e ry  e ffec tive  m ethod. S team  s te r i l iz a t io n  of s o il  b e fo re  i ts  
in fe sta tio n , p robab ly  gave a  b e t te r  chance of e s ta b lish m e n t to  the  
pathogen, a s  w as ind ica ted  by th e  fie ld  e x p e r im e n ts . In such  a  c a s e  
the o b se rv ed  differeinces b e tw een  the  check  cane and  cane p lan ted  in 
in fec ted  s o il  could conven ien tly  be a ttr ib u te d  to  P h y to p h th o ra . It w as 
found th a t th e r e  w as a  d ire c t  c o r re la t io n  betw een  r e s u l ts  obtained 
u n d er c o n tro l cond itions and r e s u l ts  obtained o v er a  num ber of y e a r s  
th ro u g h  f ie ld  su rv e y s .
In festa tion  of so il in the  fie ld  by  sp read in g  the  inoculum  in 
th e  fu rro w s  p r io r  to  p lan ting  of cane w as not v e ry  su c c e ss fu l. It m ay  
be  due to  the  fa c t th a t b ecau se  of co m p etitio n  w ith  o th e r m ic ro o rg a n ­
ism s  in  the s o il  P hy toph tho ra  fa ile d  to  e s ta b lis h  i ts e lf  and  w as soon
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overcom e by o th e r fungi and b a c te r ia .
Indiv idual s ta lk  inocu lation  by m aking a  hole and in se r tin g  
the  inoculum  in to  it w as an o th e r  p o ssib le  technique u sed . In the 1953- 
54 and 1954-55 seaso n s  th is  m ethod w as t r ie d  w ith  a  nu m b er of v a r ie t ie s .  
The inocu la tion  w as m o re  su c c e ss fu l in  the 1953-54 se a so n . T h is  m igh t 
have b een  due to  a  num ber of re a s o n s . In th e  f i r s t  p lace  th e  w in te r 
w as cold  and w et in  1953-54 seaso n . The next w in te r (1954-55) had 
su b -n o rm a l ra in  and n o rm a l te m p e ra tu re . D ifference in v a r ie ta l  b e ­
h av io r can  be  co n s id e red  a s  one of the  m a in  re a so n s .
A p a rt f ro m  th e se  re a so n s  an o th e r fac t w hich should be pointed 
out is  th a t the  ho les  in  the  s ta lk s  w ere  c lo sed  ju s t a f te r  inocu lation , in • 
1953-54, w hich w as not done in the  next se a so n . Since the in o cu la ­
tio n s  w ere  conducted  in the  fie ld  it  could not be c la im ed  th a t th ro u g h ­
out such  a n  o p era tio n  a sc e p tic  conditions p re v a iled . H ow ever, sea lin g  
th e  wounded spo ts  would c e r ta in ly  m in im ize  th e  e n try  of o th e r o rg an ­
ism s , a s  y e a s t, b a c te r ia  and o th e r s o il  fungi. Thus P hy toph tho ra , a 
w eak p a ra s i te ,  m igh t get a  b e t te r  chance to  e s ta b lis h  i ts e lf  a s  it would 
do u nder cond itions fav o rab le  fo r  its  grow th.
A s a  re s u l t  of two ex p e rim en ts  it can  be sa id  th a t ra tin g  of 
the v a r ie t ie s  by  s ta lk  inocu la tion  w as p o ssib le , e sp e c ia lly  when a  la rg e  
n u m b er of v a r ie t ie s  w ere  to  be te s te d . The s ta lk s  se le c te d  fo r  such  
te s t s  should be w ithout b o r e r  h o les , grow th  c ra c k s  o r  o th e r a b n o rm a ltie s .
In co n clu sio n  it  m ay  be sa id  th a t P hy toph tho ra  ro t  m ay  b e ­
com e an  im p o rtan t d ise a se  du rin g  cold  wet w in te rs  and u n d er such  con­
d itio n s  m ay  cau se  fa i lu re s  e sp e c ia lly  on th e  poo rly  d ra in ed  so ils  of 
the  A tchafa laya , M is s is s ip p i and Bayou L afourche  a r e a s .
SUMMARY
D isease  su rv e y s  of th e  S ugarcane B e lt of L ou isiana  w ere  
conducted over a  th re e  y e a r  p e r io d . It w as found th a t s tand  fa ilu re s  
w ere  m ain ly  due to  P hy toph tho ra  in  a r e a s  w ith  high w a te r  tab le  and  
heavy c lay  so il. S am ples of u n g e rm in a te d  s ta lk s  of the  v a r ie t ie s  
C .P . 36-13 and C .P . 44-101 w ere , in  m o st c a s e s ,  found to  be in ­
fec ted  w ith  P h y to p h th o ra . A lthough P hy toph tho ra  w as o ccas io n a lly  
iso la te d  fro m  the s ta lk  of v a r ie ty  Co. 290, a  v a r ie ty  v e ry  su scep tib le  
to  re d  ro t, the  incidence of re d  ro t fungus w as found to  be c o m p a ra ­
tiv e ly  h ig h e r.
O range re d  p a tch es  on a y e llo w ish  background  on the  rin d  
w ere  found to  be a s so c ia te d  w ith  P hy toph tho ra  in fec tio n . T hese  w ere  
qu ite  pronounced  on the v a r ie t ie s  C .P . 36-13, C .P . 44-101, C .P . 47-193 
and  Co. 290. The c o lo r  of the in fec ted  t i s s u e s  w as o b se rv ed  to  be 
s a lm o n -re d  o r a v e ra g e -p in k .
P hy toph tho ra  e ry th ro s e p tic a  and  a  s te r i le  P hycom ycetous 
fungus w ere  freq u en tly  iso la te d  fro m  th e  d ise a se d  s ta lk s . A ttem p ts  
w ere  m ade to  induce f ru itin g  in  the  s te r i le  iso la te . It w as o b se rv ed  
to  be p roducing  sp o ran g ia  and oogonia on young ro o ts  of su g a rc a n e .
By th e  shape of sp o ran g ia , th e i r  a ttach m en t to  the sp o ran g io p h o res  
and lib e ra tio n  of z o o sp o re s  f ro m  th em , th is  iso la te  w as iden tified  a s  
a  m em b er of the  genus P h y to p h th o ra . A n th e rid ia  w ere  r a r e ly  ob­
se rv e d  p aragynously  a ttach ed  to  oogonia. The m e a s u re m e n ts  and
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freq u en cy  d is tr ib u tio n  c u rv e s  have been  given.
C u ltu ra l s tu d ie s  w ith  th e  tw o iso la te s  w ere  conducted . O pti­
m um  te m p e ra tu re  fo r  g row th  of P .  e ry th ro s e p tic a  w as found to  be
o o
21 C. The “ s te r i le  i s o la te ”  g rew  s tea d ily  and p ro fu se ly  a t  11 C.
B oth iso la te s  g rew  b e s t  betw een  pH 3.9 and 4 .00 . A second 
b e s t  pH ran g e  found to  be good fo r  grow th w as betw een  pH 6.3 and 6 .6 . 
The fungi did not grow  a t  pH 2.1 and v e ry  m e a g e r ly  a t  pH 8.1.
The “ s te r i le  is o la te ”  grew  b e s t  in to ta l d a rk n e s s . Red and  
b lue  lig h ts  w ere  found to  be  second  and th ird  b e s t. In w hite light 
g row th  r a te  w as a t  i ts  m in im u m  a s  co m p ared  to  o th e rs .
It w as noted th a t th e  s te r i le  iso la te  w as m o re  pathogenic 
than  P . e ry th ro s e p tic a .
In fection  of s ta lk s  w as o b se rv ed  to  o ccu r th ro u g h  the buds. 
T h e re  w ere  in d ica tio n s  th a t the  in fec tion  m igh t tak e  p lace  th ro u g h  
ro o t p r im o rd ia .
It w as found th a t 50 to  80 p e r  cen t so il m o is tu re  w as m o st 
fav o rab le  fo r  P h y toph tho ra  in fec tio n . H igher m o is tu re  lev e ls  cau sed  
w a te r  soak ing  of th e  seed  pieces* A d iffe ren ce  in  v a r ie ta l  re sp o n se  
to w a rd s  in fec tio n  a t  d iffe re n t lev e ls  w as su g g ested .
P lan tin g  of s ta lk s  in  the s o il  w hich w as f i r s t  s te r i l iz e d  and  
th en  in fe s ted  w ith  pathogens w as found to  be a v e ry  e ffec tive  m ethod  
of ino cu la tio n . U nder f ie ld  cond itions in  w hich s te r i l iz a t io n  of the so il 
w as not p o ss ib le , inocu la tion  of s ta lk s  b y  b o rin g  a  hole and  in se r tin g  
the  inoculum  w as found to  be  m o re  e ffe c tiv e .
By in ocu la ting  th e  s ta lk s  by th e  p u n c tu re  m ethod  a  num ber
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of v a r ie t ie s  w ere  s tud ied  fo r  th e ir  re sp o n se  to w ard s  P hy toph tho ra  
in fec tion .
T h e re  w as a n  ind ica tion  th a t the p re se n c e  of ra to o n  stun ting  
v iru s  m ight add  to  th e  su sc ep tib ility  of the  can es  to w ard s  P hy toph tho ra  
in fection . H ow ever, it w as su g g ested  th a t th e  ex p e rim en t should be r e ­
p ea ted  w ith  a nu m b er of re p lic a tio n s  fo r  co n c lu siv e  ev idence.
A d isc u s s io n  of th e  ex p e rim e n ta l w ork  in  acco rd an ce  w ith  the 
s ta n d -fa ilu re  p ro b le m  in L o u is ian a  h a s  b een  p re se n te d . The fa ilu re  
of P .O .J . 213 and  C .P . 36-13 has  been  d iscu sse d  in  the ligh t of the 
e x p e r im e n ta l find ings.
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P la te  1. E x te rn a l sym ptom s on P hy toph thora
in fec ted  su g a rca n e  s ta lk s  of the v a r ie ty  
C .P . 36-13 . (Note o range  re d  b lo tch es  
on can es  w hich is  n o rm a lly  g reen  when 
h ea lthy .
PL A T E  1
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P la te  2 . E x te rn a l d isc o lo ra tio n  on su g a rcan e  s ta lk s  
of the v a r ie ty  C .P . 36-12 in fec ted  w ith 
P h y to p h th o ra .
T h e se  c an es  when re c e iv e d  w ere  a lm o s t d r ie d  
and  s h riv e lle d . H ow ever, s ta lk s  w hich w ere  
ro t  in fec ted  w ith  P hy toph tho ra  s t i l l  m a in ta in ed  
th e ir  n a tu ra l  g reen  c o lo r . W hether th e se  w ere  
in fected  w ith  P h y to p h th o ra  o r  not w as d e te r ­
m ined  by p la ting  t is s u e s  f ro m  the  nodal reg io n .
P L A T E  2
P la te  3. D isc o lo ra tio n  of the  in te rn a l  t i s s u e s  of 
s ta lk s  p lan ted  in  tan k s  f illed  w ith  so il 
in fe s ted  w ith  the  " s t e r i l e  i s o la te ."  
V a rie ty  -  C .P . 44 -101 .
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P la te  4 . D isco lo ra tio n  of the  in te rn a l  t i s s u e s  of 
su g a rca n e  s ta lk s  p lan ted  in  tan k s  filled  
w ith so il in fe s ted  w ith  the  “ s te r i le  iso la te , 
a s  co m p ared  w ith  check .
V a rie ty  -  C .P . 36-105.
PL A T E  4
P la te  5. P u n cu tn re d  s ta lk s  of su g a rcan e  p lan ted  in  
tan k s  f ille d  w ith  so il  in fe s ted  w ith 
P . e ry th ro s e p tic a . V a rie ty  -  C .P . 44-101 .
PLA TE 5
P la te  6. P u n c tu re d  can e  s ta lk  p lan ted  in tan k s  f illed  
with, s o il  in fe s ted  w ith  P . e ry th ro se p tic a  
c o m p a re d  w ith  one p lan ted  in  uninvested so il .  
V a rie ty  -  C .P . 36-13 .
PLA TE 6
P la te  7. A sp o ran g iu m  of P . e ry th ro s e p tic a  p roduced  
on p ea -in fu s io n  a g a r  in s te r i le  w a te r ; X 1015
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P L A T E  7
P la te  8 F ig . 1. Sporangium  of P . e ry th ro s e p tic a . Em pty  
sp o ra n g ia l sac is  b o rn e  on a  s id e  b ra n c h  
produced  a t  the  b a se  of th e  spo ran g iu m ; 
X 840.
F ig . 2. Sporangia of P .  e ry th ro s e p tic a ; X 333
PL A T E  8 94
F ig . 2
P la te  9. SaC -like s tru c tu r e s  (C h lam ydospores) of
P . e ry th ro s e p tic a  p roduced  on o a tm ea l a g a r  
in  s te r i le  w a te r  a t  4 °  C .; X 800
FJLATE 9 95
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t  f t
F ig . 1





F ig . 2
P la te  10. C h lam y d o sp o res  of Iso la te  2 (" S te r i le  
I s o la te " ) .
F ig s . 1, 2, 4 -  p roduced  in s te r i le  w a te r  
&t 21 C .
F ig . 4 -  p roduced  in s te r i le  w a te r a t  4 °  C .
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P L A T E  10
o r
P la te  11. C h lam ydospores of Iso la te  2 (“ S te r ile  
I s o la te " )  in ch a in s , p roduced  in  M/lOO 
P o ta ss iu m  n itra te  so lu tion  a t 4 °  C .;
X 760.
P L A T E  11
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P la te  12. C h lam y d o sp o res  of Iso la te  2 (“ S te r ile  
I s o la te " ) .
F ig s . 1, 2 -  p roduced  in  M /lOO P o ta ss iu m  
n itra te  so lu tion  a t  21° C.
F ig s . 3, 4, 5, 6 -  p roduced  in  s te r i le  w ater 
a t  24 C.
P L A T E  12
98
»
P la te  13. A sp o ran g iu m  of Iso la te  2 (“ S te rile  I so la te ” ) 
on su g a rcan e  ro o ts :
P L A T E  13
»3*0 A 9 'S
P la te  14. S porangia of Iso la te  2 (“ S te rile  I s o la te " )
on su g a rca n e  ro o ts .
F ig s . 1 , 7 -  D evelopm ent of a  s id e  b ra n c h  
a t  th e  b a se  of the  sp o ran g iu m .
F ig t.2  -  B ulbous b a se  of a  sp o ran g iu m .
F ig s . 3, 11, 13 -  D evelopm ent of two 
sp o ran g ia  a t  the top of. one 
sp o ran g io p h o re .
F ig s . 4, 9, 10 -  Ind ications of p ro life ra tio n .
F ig s . 7, 8, 11, 12 -  Em pty  sp o ra n g ia l s a c s .
F ig s . 13, 14 -  L ib e ra tio n  of z o o sp o re s .













P la te  15. Oogonia of Iso la te  2 (“ S te r ile  I so la te ” )
p roduced  on su g a rc an e  ro o ts .
F ig . 1 -  One oogonium  w ith  o o sp o re s .
O ogonial in itia ls  can  b e  s c a tte re d  
aro u n d ; X 880.
F ig . 2 -  D raw ings of oogonia m ade w ith  
C am e ra  luc ida .
P L A T E  15
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F ig . 1
F ig . 2
P la te  16. A C hlam ydospore  of Iso la te  2 (“ S te rile  
I so la te ” ) produced  in  s te r i le  w a te r;
X 1000.
P L A T E  16
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P la te  17. E x ten t of in fec tion  in  the  v a r ie ty  C .P . 44-101 
a s  co m p ared  to  ch eck  a t  50 p e r  cen t m o is tu re  
lev e l (1953-54).
1
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P L A T E  17
7 1
C heck
P hy toph tho ra
e ry th ro s e p tic a
Iso la te  2 
(“ S te r ile  I s o la te " )
P la te  18. N odal in fec tion  a s  seen  in  the  v a r ie ty  C .P . 36-13 .
The s ta lk s  w ere  p lan ted  in tan k s  f ille d  w ith in ­
fe s te d  so il. (1953-54).
P L A T E  18
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P h y to p h th o ra  Iso la te  2 '
e y y th ro se p tic a  (“ S te r ile  I so la te " )  C heck
P la te  19. N odal in fec tion  in  the v a r ie ty  C .P . 44-101 . 
The s ta lk s  w ere  p lan ted  in  tan k s  filled  
w ith in fe sted  so il. (1953-54).
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P L A T E  19
P h y to p h th o ra  Iso la te  i
C heck e ry th ro s e p tic a  (“ S te rile  I so la te ” )
P la te  20. N odal in fec tion  in  th e  v a r ie ty  C .P . 34-120.
T he s ta lk s  w e re  p lan ted  in tan k s  f illed  w ith 
s o il  in fe s te d  w ith  Iso la te  2 (“ S te rile  I so la te ” ). 
On th e  e x tre m e  r ig h t is  the  cane p lan ted  in 
u n in fested  so il.
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PL A T E  20
P la te  21. F h y toph tho ra  infection, in  u n g erm in a ted  
seed  c an es  of th e  v a r ie ty  C .P . 47-193

P la te  22. R eaction  of v a r ie t ie s  C .P . 36-13, C .P . 36-105
and C .P . 44-101 to  Iso la te  2 (“ S te r ile  I so la te ” ).

P la te  23. E x te rn a l sym ptom s on su g arcan e  s ta lk s  in fec ted  
w ith  P hy toph tho ra  sp .
1. O btained f ro m  T e r r e  Haut P lan ta tio n , La.
2, 3. O btained f ro m  Sm ithfield  P lan ta tio n , L a.

P la te  24. D isco lo ra tio n  of th e  in te rn a l t is s u e s  of
P h y toph tho ra  in fec ted , u n g erm in a ted  seed  
p ie c e s . O btained fro m  Sm ithfield  
P lan ta tio n , La.
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